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Department of Mines, 

Geological Survey Branch, 

Ist October, 18S8. 

Sir, 

I have the honor to submit Memoir No. 2 of the Falaonlological 
Series of the Geological Survey of New South Wales, on The Tertiary Flora 
of Australia^ by Dr. C. Baron von Ettingshausen, who kindly undertook the 
examination of our collections of Tertiaiy Plants. 

The results of the Baron's researches were originally written in 
German and communicated to the Imperial Academy of Sciences of Vienna ; 
but at my request permission was given for their translation into English and 
republication here. The accompanying illustrations have the merit of having 
been printed fi'om the original litho-plates. The work has been edited by 
Mr. R. Etheridge, jnr., Paheontologist. 

The fossils described in Part I of this Memoir were collected by Mr. 
J. K. Hume, from the Tertiary sandstones at Dalton, and those referred to in 
Part II were obtained by Mr. T. W. E. David, B.A., F.G.S., Geological 
Surveyor, and myself, from the Tin-bearing Deep Lead deposits in the Vegetable 
Creek and Elsmore districts. These deposits, consisting of ferruginous 
clays, sands, and gravels, vary from a few feet to 195 feet in thickness. 
They have been described in Mr. David's Memoir on The Geology of the 
Vegetable Creek Tin-mining Fields 18S7, and in my Report on tlie Tin-bearing 
Country of New England, July^ 1873, which was republished in Mines and 
Mineral Statistics of Neto South Wales, 1875. I then referred them to Lower 
Miocene or Upper Eocene age on account of their lithological resemblance to 
the leaf-beds of Bacchus Marsh in Victoria, to which Professor McCoy 
assigned that age. This identification as to age has now been confirmed by 
Baron von Ettingshausen, upon the evidence of the large collection of fossil 
plants described in this able Memoir, in which reference is also made to other 
Tertiary plants from Australia and Tasmania in the British Museum, and to 
those described by Baron Sir Ferd. von Mueller, K.C.M.G., M.D., F.R.S., 
Government Botanist of Victoria, to whom we are much indebted for his 
determination of our Pliocene Tertiary Flora, 
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Apart from their geological value, the deductions of Baron von Ettings- 
hausen have a very important bearing upon the origin of the living Flora not 
only of Australia, but also of other portions of the globe, and are thus of 
special interest to botanical science. The Baron points out that the Tertiary 
Plora of extra- tropical Australia is, as regards character, essentially distinct 
from the present living Flora of Australia, nor does it closely resemble in 
general any other living flora, but that it is nearly related to the Tertiary Flora 
of Europe, North America, and the Arctic Regions. He also states, what the 
investigations of Von linger, Professor O. Heer, and other Palaeontologists 
confirm, that the Tertiary Flora in general contains the elements of all the 
living floras of the globe. This conclusion he first based upon the occurrence 
in the European Tertiaiy Flora of AlntiSy Betula^ Quercus, Sequoia^ Acet, 
FinuSy and other genera peculiar to the Northern Hemisphere, together with 
Casuarinay Grevilleay BanksiUy Dryandray Leptomeriay EacalyphiSy and other 
genera peculiar to the Southern Hemisphere. The American and Asiatic 
Tertiary Floras show the same, and it is now proved that the Tertiary Flora 
of Australia does not make any exception to it. 

These important observations, taken in connection with the fact 
which I have elsewhere drawn attention to, that geological evidence tends to 
show that the higher parts of the Great Coast Range of Eastern Australia 
have not been submerged since the commencement of the Mcsozoic era, may 
warrant the belief that the origin of the Australia Flora may be referred as 
far back as the Triassic Period. This portion of Australia, therefore, having 
presented a land surface from so remote a period, affords one of the most 
interesting regions of the globe for the investigation of the evolution of its 
Flora and Fauna. 

I have the honor to be. 

Sir, 
Your obedient servant, 

C. S. WILKINSON, 

Geological Surveyor-in-Charge. 

To Harrie Wood, Esq., 

Under Secretary for Mines. 



Editoi\^s treface. 



The duty of editing for the press the English translation of my friend the 
Baron von Ettingshausen's Memoir on the Tertiary Plants of Australia has 
given me the greatest possible pleasure, especially as it became one of my 
first duties on taking up the position of PalaBontologist to the Geological 
Survey of New South Wales. 

I have made no attempt to alter the form of the Memoir, or the 
wording of the translations, except where necessary to bring them in accord 
with the plan adopted for the future survey publications, or to render an 
original idiom more in keeping with its English equivalent. 

A few foot-notes relating to Bibliography have been appended, in 
addition to a Chapter on the Stratigraphy of the Plant-bearing beds. Such 
additions are invariably placed in square brackets [ ]. 

The localities of the specimens described, so far as known, have been 
more clearly defined than in the original Memoir. 

The figured specimens, unless otherwise stated, are in the Mining and 
Geological Museum (Department of Mines). 



R. ETHERIDGE, Jnr 



Sydney, October, 1888. 
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CONTRIBUTIONS 



TO THE 



TERTIARY FLORA OF AUSTRALIA. 



PART I. 

Translated by Mr. Arvid Neilson, from the Original Memoir in the Denkschriften der Mathe- 
matisch-Naturwissenschaf tlichen Claase der Kaiserlichen Akademie der Witoenschaften, Wien, 
1883, xlvu Banda 



I.-INTRODUCTION.* 

Mr. C. S. Wilkinson, the Government Greologist of New South Wales, 
forwarded to the British Museum in London, for examination and determin* 
ation, a collection of Tertiary Fossil Plants, collected by Mr. J. K. Hume, of 
Yass. Entrusted with the working out of this collection whilst at the 
British Museum, I had the opportunity, through the kindness of Dr. Henry 
Woodward and Mr. Robert Etheridge, Junior, of examining all the fossil 
plants of the Tertiary formations of Australia in the custody of that institution, 
and, through the courtesy of Mr. William Carruthers, the necessary material 
for a comparison between these fossils and living plants from the rich 
Herbarium of the same Museum. Sir Joseph Hooker, also, placed at my 
disposal for purposes of comparison, the magnificent Collections of tho 
Botanical Museum and Conservatories of Kew Gardens. 

Provided with such ample means, I was enabled to undertake a task 
which elsewhere, on account of the great difliculty of determining the fossil 
plants of a continent whose flora is so peculiar, would have been almost 
impossible. Hence my first duty is to render my most cordial thanks to the 
gentlemen named, for liberal assistance rendered by them to me. 

The deeper insight which the Tertiary Elora of Europe has already been 
the means of affording, renders any information as to the, as yet almost 
unknown Tertiary Eloras of the other parts of the world highly desirable, and 
every contribution to a knowledge of these floras should therefore be welcome. 
The Tertiary Flora of Australia, however, is of quite exceptional interest, for 
the following reasons : — 

(1.) In the flrst place the question presents itself : What are the 
relations between the Tertiary Elora of this continent and the 

peculiarities of its present flora ? 

» — ^ — .^^^_^.^— ^^^.— ^— ^^^— ^^^^— ^— ^^^-^^^^^^— p 

• [An abstract of thia Introduction appeared in the Gtohyical Mofjazine, 1883, x, p. 153, written by Baron 
von EttingshaoBen. — R.K, jnr.] 
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(2.) As the Tertiary Flora of Europe includes, amongst others, forms 
of plants also peculiar to Australia, the question arises : In 
what relation do these forms stand to those of the Tertiary- 
Strata of Australia ? 

(3.) As the present flora of Australia contains, besides its peculiar 
forms of plants, others (originally indigenous) which are nearly 
allied to forms in other parts of the world, it becomes a question 
whether such not-exclusively Australian forms can be also 
traced in the Tertiary Flora of Australia. 

Up to the present time, there are only a few Australian Tertiary 
Plants known which can be referred to the Pliocene Epoch. Most of these 
have been described by Baron Ferdinand von Mueller, Government Botanist, 
Melbourne, in his meritorious treatise published in the ** Reports of the 
Mining Surveyors and Registrars of Victoria " for 1871*, 1872-78, and in 
the "Annual Report of the Department of Mines of New South Wales "t 
for 1876 and 1878. Other species were published by Professor McCoy, in 
Smyth's "Report of Progress Geological Survey of Victoria," 1874, and in 
the " Prodromus of the Palaeontology of Victoria," Decade IV, 1876. 

But, valuable as these treatises by F. von Mueller are as contributions 
to our knowledge of the Tertiary Flora of Australia, the material offered by 
them was still too meagre to enable us to arrive at any general conclusions as 
to the real nature of this flora. Nor can his . researches as to the systematic 
position of several genera, established by him, be regarded as in any way 
finally determined, and many of them will, no doubt, hereafter have to be 
referred to genera still extant. 

• F*cap, Melbourne (Govemment Printer). 

t [These Memoirs contain descriptions of New South Wales fossils, and are entitled — "Descriptive Notes on 
the Tertiary Flora of New South Wales." In the first (1876, p. 178)i Seeds are described from the Deep Leads of 
Upper Pliocene age, at Gulgong. The following are a list of the species :— 

Ochthodocaryon Wilkinsoni F* von M, 

Eisothecaryon semiseptatum ,, 

Illicites astrocarpa „ 

Pentacoila gulgonensis ,, 

Pleiacron e&chocarpum „ 

Acrocoila anodonta ,, 

Phymatocaryon bivalve „ 

Plesiocapparis leptocelyphis , , 
Spondylostrobus Smythii, var cryptaxis ,, 

The whole were obtained from the auriferous gravel of the Black Lead, beneath basalt, at a depth of 160 
feet, accompanied by leaves and trunks of trees. 

The second Memoir (1878, p. 169, pis. 3 and 4) contains descriptions of most of the above species with 
figures, and also an additional fruit named Wilkinwnia hUaminaia^ also from the Black Lead of Gulgong. — 
R.E., jnr.] 



The total amount of material at present available from various localities 
in Victoria, New South Wales, and Tasmania, embraces 98 species, represent- 
ing all the principal classes of Vasculares, and, as regards age, all the 
principal strata of the Tertiary Formation. 

We will first notice the general characters of the flora, and afterwards 
unfold the peculiarities of the different strata in particular, as far as this can 
be done with the material at hand. The most important general result is 
this: 

The Tertiary Flora of extra-tropical Australia is, as regards character, 
essentially distinct from the present living flora of Australia ; nor does it 
closely resemble, in general, any other living flora. On the other hand, it 
shows the mixed character of the Tertiary Floras of Europe, the Arctic 
Regions, North America, and, probably, all the Tertiary Floras. It has also 
much more similarity to the Tertiary Floras at present known than to the 
existing flora of Australia. The characteristic plants of Australia are but 
feebly represented. 

I must point out here, that thus far the study of the Tertiary Floras 
has led to the general result, that in this flora all the elements of the different 
floras of the world are found combined — a result at which I first arrived in 
working up several local floras from the Tertiary formations of Austria, but 
which has been confirmed by Von Unger, in his *' Fossilen Flora von 
Kadobj,'* (p. 10). The labours of O. Heer, with regard to the Tertiary Flora 
of Switzerland, and the Arctic Regions ; those of Count Saporta, Avith regard 
to the Tertiary Flora of France, and those of L. Lesquereux, with regard to 
the North American Tertiary Flora, also undoubtedly point to the same 
conclusion, although the authors named do not appear to have attached much 
importance to the fact. In considering only the Coniferae of the Tertiary 
Flora, as at present known, consisting chiefly of branches, fruits, and seeds, 
we see represented, not merely all the orders and groups of the class, but all 
the different floral regions. In the Tertiary Conifera), therefore, we see a. 
portion of the universal flora, which in itself already warrants the conclusion, 
that in the Tertiary Flora must be included the elements of all the floras.* 

* 1. During the Tertiary epoch the following groups of still living Coniferse had representatives in Europe, 
the Arctic Regions, and North America : — Ephmra (Northern Hemisphere), Araticana (South America and 
Oceania), P'mut (Northern Hemisphere), Cunninghamia (China), Sequoia (California), OlyptodrobuH (China), 
Taxodium (North America and Mexico), Widdingtonia (South Africa), Actinostrohus (Australia), CcUUtris (North 
Africa), Lihocedrus (America and Oceania), Biotla (China, Japan), Chamitcyi)arls (North America, Mexico, 
Japan), Juniperua (Northern Hemisphere), Taxwi (Northern Hemisphere), Oinko (China, Japan), Podocarpus 
(Southern Hemisphere, China, Japan). 
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The described portion of the Tertiary Flora of Australia forms no 
exception to this rule. A glance at the accompanying table will show that 
it contains, not only many genera which occur also in the Tertiary Floras of 
Europe, North America, and Northern Asia, but, in general, representatives 
of the floral regions. These embrace Filices, Coniferae, and all the principal 
classes of Dicotyledonae. The genera Myrica, Betula, Alnus, Quercus, Fagus^ 
and Salixj are characteristic of the European and North American floras; 
the CastmiopsiSy Cinnaniomumy Taberncemontana, Premna, McBOcarpuSy and 
Dalbergia^ point to East India and China ; Magnolia especially to the 
warmer parts of North America ; Bombax to tropical America ; Knightia 
and Coprosma to Oceania. A comparatively few genera, such as Zomatia, 
SanksiUf Ceratopetalum, Pittosporum, and Fucalyptus, are representatives of 
the existing flora of Australia*. Of the species, however, not one is identical 
with any species belonging to the Tertiary Floras named; but thirty-four 
species are more or less allied to species in those floras ; and hence it follows 
that the Tertiary Flora of extra-tropical Australia is closely related to the 
Tertiary Floras of Europe, North America, and the Arctic Regions. Compared 
with the present flora of Australia, however, the Tertiary Floras named 
appear strikingly different ; yet, inasmuch as they scarcely differ among them- 
selves, we may, eliminating unimportant differences, consider them as forming 
together the common origin of all the extra- tropical floras of the earth. 

The combination of the Tertiary floral- elements into a conmion 
original flora may be traced even as far as the grouping of the species of a 
genus. The present flora of Australia is devoid of the genus Quercus. In 
its Tertiaiy Flora, on the other hand, we can point to five species, of which 
two are analogous to those found in the East Indies, one to the Oceanian 
Q. philippinermSy one to the Q. caataneafolia of the Caucasus and Northern 
Persia, and one to the Q. stellata of North America. 

The Tertiary Floras of the tropics, to judge from the certainly very 
scanty material at present available, appear to differ from the Tertiary Floras 
of the extra-tropical regions of the earth, in so far that the first are more 
closely allied to the living floras than the latter. No doubt this greater 
similarity between the Tertiary and the existing tropical floras is owing to 
the fact that, in the interval between the Tertiary Epoch and the present 
age, the climatic conditions of the tropics have remained comparatively 
unaltered. At the same time, the analogy is very striking between the three 

* On a farther exploration of the Tertiary Flora of Australia, the number of Australian genera will, no 
doubt, be considerably increased ; but as this will also most likely be the case with tiie non- Australian genera 
no essential alteration in the mixed character of the floral elements need be looked for. 



Tertiary Tropical Floras thus far explored* and the Tertiary Floras of the 
extra-tropical regions, more especially that of Europe. Besides this, it appears 
that the Tertiary Flora of Java, regarding which our data are the most 
complete, does not consist of exclusively Indian forms, but that its existing 
analogies extend over a far larger area than the present monsoon region ; so 
that it may be said that in Java, even during the Tertiary Period, types of 
plants existed together which are now separated from one another by large 
tracts of the earth's surface. I will here only point to the occurrence of the 
genera CornuSy Rhamnua, and Ceanothus^ as well as South American forms 
of Malpighiaceae. The mixed character of the Tertiary Flora is therefore 
even here very plain, and mil, no doubt, become still more striking, as these 
floras become more fully explored. It cannot be denied that, as far as 
known, the Tertiary Floras approach one another much more closely than 
the present floras of the earth do in their regions. The connecting link 
between the former consists in the common floral-elements. 

The analogy referred to might perhaps justify the conclusion that the 
same connecting link binds together all the Tertiary Floras of the earth. 
From an evolutionary historical point of view, we might even speak of a 
universal original flora, to which all the present existing floras of the earth 
may be traced back. 

As I have already stated elsewhere,! the evolution of the present flora 
from the Tertiary Flora took place through the differentiation of the floral 
climate, which, however, was effected differently in different parts of the 
globe. 

This insight into the essence of the Tertiary Flora enables us also to 
dismember the floras of the present age in accordance with the mixing of the 
floral elements which once existed. As a general rule, one of the floral 
elements will be found to have undergone a predominant differentiation, 
from which the principal member originated which gave to the flora its 
distinguishing characteristic. But we also meet with forms which, although 
indigenous, are not in accordance with the character of the flora, but seem to 
point to an exotic flora. These exotic floral constituents cannot be immi- 
grants, but must have survived into the present flora through the co-elements 
of the Tertiary Flora. From these latter the co-members have been developed. 

* H. R. Goeppert, Tertiarflora der Insel Java, 1854 ; 0. Heer, Fossile Pflanzen von Sumatra, 1874 ; 
Beitrage xur Foasilen Flora von Sumatra, 1881 ; H. T. Geyler, ttber fossile Pflanzen von Borneo, 1875. 

t History of the Development of the Vegetation of the Earth. SUzungsber. Math, Nat, Classe K, Akad, 
Wiss, Wien, 1874, 69 Bd., I Abth. 
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I& tike psesem Hon of Australia^ the priocipal member has been 
eriniaciiSJihr derdoped; the principal element most, therefore, hare 
r^f(krg:^e sl n^siiif '>id dinerentiadon of its constituents, so much the more as 
iiBbif. a§ alre&dr sU2ad. did not oecnpy a predominant position doling the 
T&'^skrv EpGeh. The s^eskeiic relations of both are plainly expressed thronsfa 
iLc Prc-ye&cicae. tLe Mvriaceap, Ceratopetalam and PiltoaporHm. Throosfathe 
o-zaonbeTs the floras of the earth are linked one to the other. Hence we 
9fit er^n ibe Flcaa of Australia connected with those of the other pans of the 
wvsiki likioush nimieroiis gei^ra, of which up to the present time Pf^ru^ 
AramMtrus^ Fagm*. Copranma^ TaberM4PmonfaRa, ^remna, JEl4FOcarpms^ DaJ^ 
^trfia, ai^dd Cam^ may be ref^red to as regards the Tertiair Fkia of 
Aos^iialii. These belong to the co-elements of the latter, as do also the senoa 
Jfyr-Mt. Betml^^ AlnuM^ Qmercu*, Salix, Ca^tamop^is^ CiuHamomum^ LamruM^ 
Kmigkii^B, CorduMy Magmoiia^ BombaXy and Sapi^du^, all wanting in the 
y!V(sezLi YyynL of Australia, but indicating the relationship of its Tartiaiy 
IjOq to the TertiaiT Floras of the other quarters of the globe. 

So much for the general relations of the flora. The detailed examin- 
atioai dt it, however, offers some data which places in the clearest light the 
above-mentioned generic connection between the Uvin^ flora and a common 
original flora. The Fagns rijfdoNiaNO from the Tertiair strata of I^JaiVirij in 

differs so slightly firom the Fagus BeHcalioftUy Unger, from the 



European and North American TertiaiT strata, that the identity of the one 
with the other may indeed be conjectured. Fagfts Jfoorei at presait living 
in Australia, is no doubt, a descendent of F. rigdomama^ just as the Euiof^an 
F. #jr/r^/uM and the Xorth American F. jVrrHgme^i now livin<r, have 
descended from F. Deitcalionhy which is in itself only a progressively 
developed form of F. Feroniie^ Unger. This dose affinity between the various 
species of beech in Europe, North America, and Australia is not to be accounted 
for by immigration, nor by any absunl hypothesis as to a conneciion in 
former times between the continents of Europe and America with Australia^ 
but simply through the Tertiary Flora, which c^mtains the still more closely 
connected arehitypes of tliese sjKX^ii^s. The F. rtWoitiViiNi is descended fium 



• TW Genenc OnuMctioiis of Uk« Aostrmlum FIohl ArJi^^irc^riv. jU\ rdr. xxxit Bd. Guiitd W i^ 

MtAoKt InTiBf MOW T«stage btliiiid, I hav« miki« «a «tl«iiip% in Uti* tNAtuif ^to 4iTi«l« tbe FWn %*^ Awcniai 
lEto a:#e^t«rs, a»d to trmc* eaoh of Ui««« Wck to « rtonJ «Wiu«nt. TKu* Ui< tiu»<iv<:« c>..*nic««r5!Cac piaaLte *-£ 
tkis fign wvre icfcfred to Um {«niici|al UMiuWr, ami lh« KmI IikIuoi. iV«attk\ AcMfkmft. KcTv^^wik «»i A^^kmi 
kciss to la* e«>>Gieiiibers, in which, of courw, only Um> indi^^HKHM s|^«v*:«« wiv taikim tatv> AvWcsiU tc iix <xcijfis&:ai 



ci nil iHBipnnts or introdac««l swci««. At lh«i«« fron\ their duurncter t^ n^wi-Anstmlutn s{^-m«w <c«Vi a^^ l&x^ 
fccnd xhdr wny into the prM«nt Som k4 Anstmlin olhenriee thnn thfvH^h the Tett^- VWnk tbe <voc£»K»9ft mw 
aahtd at bom the fncts themKtres* thni in the TV«iinry Florn of An«tnUin n MuxtiuV ^ Ac«nl e««Mtt» 
to i&tt in Enope enrted— « conchiaioii which it directly confimwii in the prteent tMntiM. 



F. Wtlkinsoniy of the Eocene strata of Dalton, in New South Wales, which 
is related to the first just as the F. FeronicB is related to the F. Deucalionis. 

As regards the relative age of the Tertiary Flora of Australia, the 
following general results may be deduced from the materials at hand : — 

The Eocene Elora of Dalton contains, amongst twenty-seven species 
of plants, only two which belong to the principal element, i.e.^ only 7'4 per 
cent, of characteristic plants ; but, on the other hand, 52 per cent, of species 
which indicate a tropical climate. The peculiar genera are proportionately 
much fewer than the genera common to the European Tertiary Flora, as far 
as these are at present known. The Eocene Flora of Australia, therefore, 
differs more from the present flora of that continent, and less from the 
Tertiary Flora of Europe. 

The Miocene Flora of Australia, as known from specimens hitherto 
found in different localities in New South Wales and Tasmania, contains, 
amongst thirty-two species, four which are characteristic, i.e., 12- 5 per cent, 
of the principal element. The number of species pointing to a tropical 
climate are reduced by 34*3 per cent., so that the number of the peculiar 
genera has, in comparison with the Eocene Flora, increased. In the Miocene 
Epoch, therefore, the principal element of the flora was already more 
developed in Australia than during the Eocene Epoch. 

Of the specimens of the Pliocene Flora which have been discovered in 
several localities in Victoria and New South Wales, peculiar genera and 
species have already been described, the majority of which may be regarded 
as characteristic j)lants. 

The Pliocene Flora of Australia, therefore, shows a further develop- 
ment of the principal clement, and is marked by a greater divergence from 

the previously existing floras. 

So that to the question first propounded above, as to the relation sub- 
sisting between the Tertiary Flora and the peculiarities of the present living 
flora, we may now reply that these peculiarities have been chiefly differentiated 
from their original forms, at a somewhat late period towards the end of the 
Tertiary Epoch, or, perhaps, at the beginning of the present epoch. This 
element, which is here the principal, but in the other Tertiary Floras only a 
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co-element, developed already in Pliocene times a series of peculiar genera, 
which, however, again disappeared on the advent of the present epoch. 

At the same time, the second question, as to the relations between the 
Australian forms of plants in the European Tertiary Flora and the Australian 
Tertiary plants, is answered also. The first-named form only a co-element of 
the flora, the latter embraces several floral elements, of which only the 
principal can be compared to the former. That the non-Australian indigenous 
forms of plants (co-members) of the living flora of Australia are gencrically 
to be referred to the co-elements of the Tertiary Flora, has already been 
shown, and thus the third of the questions propounded above has been 
answered also. 

Before I proceed to the description of the fossil plants, I must notice 
briefly the localities whence they have been obtained. 



(a J Dalton, near Gunning, New South Wales. 

The fossil plants of this locality are found in layers of clay, sand, and 
marl, which arc ferruginous. Similar strata occur also in New England.* 
Mr. C. S. Wilkiason regards these strata as at least Lower Miocene. The 
rocks of these formations, on account of their coarse and siliceous nature, are 
not very favourable for the preservation of plant remains. As the leaf- 
impressions are nevertheless very distinct, it is to be assumed that the leaves 
must have been of a very firm and leathery texture. I have determined 
twenty-seven species of fossil plants from tliis locality, belonging to seventeen 
orders and twenty-one genera. Of peculiar interest is the JPteris Uumeij a 
species discovered by Mr. J. K. Hume, and analogous to the P. trenmla, 
which is still living in Australia; a species of Alnns ; four species of Oak, 
among whicli Quercus Danchiiy related to Q. bidens, Heer, from the Tertiary 
of Sumatra, and Q. iZbo A:(?r/, corresponding to Q. laurophi/lla, Goep^evty from 
the Tertiary of Java ; Fagus TFilkinsoni^ a beech, intermediate between a 
species found in the Cretaceous and another Tertiary species ; a Castanopsis, 
analogous to the Eocene C. mephitidioides^ Gey. sp., from Borneo; two 
species of Cinnamomum^ analogous to species from the European Tertiary 
Flora ; a species of Lauriis analogous to the Tertiary L. Swoszoiciciana ; a 

• Vide Mines and Mineral Stotistics, 1875, p. 87. 
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species of Apocynophyllum, resembliBg on the one hand A. Beinwardtianunij 
Goeppert, of the Tertiary Flora of Java ; a species of Taberncemontana ; two 
species of Magnolia ; two species of Bombax^ &c. Among these, however, 
there are no forms of specifically Australian character, which would appear to 
have retrciited into the background altogether. A Pittosporum and a JSuca- 
Ij/pttis are the only plants of the kind. Excepting one single Proteacean, 
which corresponds to a New Zealand genus, the locality in question has so 
far furnished 7 '4 per cent, of Australian types. This great difference between 
the Fossil Flora of Dalton and the present flora of Australia renders the 
supposition very probable, that between the two floras a long interval of the 
Tertiary Epoch intervened. This supposition is further specially strengthened 
by a comparison of the affinities of the species. "We find in the Fossil Flora 
of Dalton three approaches to Cretaceous species, viz., through Quercus 
drimejoides to the Q.primordialia^ Lesq., of the Cretaceous Flora of Nebraska ; 
through Fagus Wilkinsoni to the F. prisca, Ett., of the Fossil Flora of 
Niedersohona ; and finally through Magnolia Brownii to the M. tenuifolia^ 
Lesq., of the North American Cretaceous Flora. Two species, viz., Quercus 
Da^noini and Caatafiopsis Benthami, are related to species of the British 
Eocene Flora. Besides this, species of the genera Artocarpidium^ Eticalyptua^ 
Balbergia^ and Cassia^ are analogous to species belonging more particularly 
to the European Eocene Flora. For these reasons I regard the Fossil Flora 
of Dalton as Eocene. 



fbj Tertiary Strata near Hobart, Tasmania. 

In the environs of Hobart are found extensive strata of yellowish, 
solid limestone (Travertin), in which now and then, sometimes often, fossil 
plants are embedded. Among the localities known are Risdon, Shocbridge's 
Lime-kiln, Geilston, Pipeclay Bluff, Carnelian Bay, Sandy Bay, One-tree 
Point, and others, near the embouchure of the river Derwent, The geological 
relations of these strata have been carefully examined and described by 
Mr. R. M. Johnston, of Hobart, to whose writings I here refer.* In the 

• [The Geological Papers, by Mr. R. M. Johnston, referred to, are the following :— 

Regarding the Composition and Extent of certain Tertiary Beds in and around Launceston, Tasmania. 
Papers and Proc. /?. Soc, Tas. for 187S, pp. 34 — 48. 

The Launceston Tertiary Basin ; Second Paper. Loc, cit, for 1874, pp. 53—62. 

Note on the Discovery of Spandyhstrobus Smythii (Von Mueller), and other Fossil Fruits in the Deep Lead 
Drift at Brandy Creek Gold-field. Loc, cU, for 1879, p. 26. 

Notes on the Relations of the Yellow Limestone (Travertin), of Geilston Bay, with other Fluviatile and 
Laoastrme Deposits in Tasmania and Australia, Ac. Loc, cU, for 1879, pp. 81-90. 

11a 67-88 D 
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British Museunii I examined a collection of fossil plants from Kisdoni which 
is one of the richest Tertiary deposits of this region, as well as a collection of 
fossil plants labelled "Erebns and Terror." These latter were found in 
Tertiary Travertin, near Hobart Town, by Dr. R. McCormick, the surgeon 
accompanying the ships "Erebus'* and "Terror" during an expedition to 
the Antarctic Regions. 

Finally, I have determined also a series of fossil plants from the 
Derwent district, near Hobart, figured by Mr. Johnston in one of his latest 
works, cited below. 

From the apparently rich flora embedded in these strata, 34 specied 
ranging over 21 genera and 16 families, have up to the present been brought to 
light. Of these, I would name Araucaria Johnstoni^ F. v. M.; Myrica Eyrei^ 
nearly allied to the Miocene M, salicina; JBeiula denoentensis, corresponding 
to the Miocene B. Brongniarlii ; Alnus Muelleriy analogous to the A.graciliB^ 
U^- 1 QMrcua Tasmania analogous to the Q. palcBOCOccus^ Ung., of the 
Fossil Flora of Radoboj ; Fagm riadoniana, very nearly allied to the Miocene 
F. DeucalioniSj Ung. ; Salix Cormickii, analogous to the Upper Tertiary, S. 
varianSy Goeppert ; Cinnamomum Woodwardii corresponding to the Miocene (7. 
ScheuchzeHy Heer; Lomatia pralongifolia, analogous to the L. borealis, 
Heer, of the European Tertiary Flora, and the L. Torreyi^ Lesq., of the 
North American Tertiary Flora ; Dryandroides Johnatoni^ corrresponding to 
the still living species of Banksia and Dryandra ; Coprosma prcBcmpidifoliaj 
very nearly allied to the living Australian Q. cuspidifolia, De Cand. ; Fchi- 
ionium obscurum, related to the JE. macrospermum of the European Miocene ; 
Elceocarpus Bassii, closely allied to the F. Albrechtiy Heer, of the Miocene 
Flora of Europe ; Sapindua tasmanicus corresponding to the S. falcifolius, 
A. Braun, of the last-mentioned flora; Caaaia Flinderaii, analogous to C 
ambiguay Ung. ; besides species of the genera Apocynophyllum, Cordia, 
Fremnay Sapotaciteay and Ceratopetalum. 

To these may now be added : — 

Note showinff that the Estuary of the Derwont was occupied by a Freshwater Lake during the Tertiary 
Period, //oc. ci^../w*i^5(?, pp. 7-21, 11 plates. 

Descriptions of new species of Fossil Leaves from the Tertiary Deposits of Mount Bischoff, belonging to 
the genera Eucalyptus, Lauitts, Quercus, Cycadites, kc, Loc, cU. for 1885, pp. 322-325, plates 1 and 2. 

Descriptions of two New Species of Tertiary Fossil Plants belonging to the genera MuccUyiHus and TaxiUs, 
Loc. ciU, pp. 336-337. 

Description of some Fossil Leaves from Mount Bischoff. Auttralian Set, Mag., 1885, I, No. 3, p. 45. 

Note on the Discovery of Plant Remains in the Tertiary Marine Beds at Table Cape, Tasmania. Papers 
and Proc. R, Soc. Tas. for 1886-1887, p. xx. 

It will also bo advisable to consult Mueller (Sir F. von). Observations on New Vegetable Fossils 
[Arancaria Johnstoni] of the Auriferous Drifts. Reports Mining Surveyors and Registrars, Vietoria,1876 
(Sept.), No. 83, A pp., p. 39, plate 18 ; also Observations on New Vegetable FoMila of the Auriferous Drifts, 
Decade 2, 1873 (8vo., Melbourne, 1873), p. 16, plate 18. R.E., Jnr.] 
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This Tertiary Flora stands nearer to the present flora of Australia than 
does the Possil Flora of Dalton. . The species are mostly analogous to Miocene 
species, and hence I conclude, that the Travertin strata of Hobart Town belong 
to the Miocene Formation. 



(7).J Tertiary Strata in Victoria. 

The fossilifcrous strata of Nintingbool, Iladdon, Tangil, Smythc's 
Creek, Eldorado, &c., which furnished the most important material for Baron 
Ferdinand v. Mueller's Treatises, quoted above, have been referred to the 
Pliocene formation. The many peculiar genera and species which characterise 
the Fossil Flora of these strata do not as yet permit any comparison with the 
flora of the previously quoted Tertiary strata, nor with any other. Some few 
of the genera might be referred to this place in the system, as, for example, 
SpofidylostrobuB to the Conifer© ; Conchooaryon and Celyphina to the Pro- 
teacese ; Tr^matocaryon to the Verbenaceae ; JPhymatocaryon and Triccelo- 
car yon to the Sapijidacee^, But, as regards the majority, their systematic 
position is Qtill doubtful or undetermined. Two of the species have been 
found also in the strata of the Derwent district, viz., Concholheca furgida, 
F. V. M., at Beaconsfield, and Flatycoila Sullivani, F. v. M., at Geilston ; 
also the genus JPenteune^ althougli as a peculiar species. 



(d.J Later Tertiary Strata in New South Wales. 

The localities of Gulgong, Bathurst, Lumpy Swamp, Richmond River, 
and Beneree, in New South Wales, Avhose deposits of fossil plants have been 
made known through the labours of Baron von Mueller, ought likewise to be 
referred to the Pliocene formation. 

These localities are distinguished by several peculiar genera, such ad 
jRhytidocaryon, JlliciteSy Liversidgea, Ochthodocaryon^ JEisotlwcaryoii^ Fen- 
tacoila, Acrocoila^ and Wilkinsonia* One of the species Plesiocapparia 
leptocelyphis^ F. v. M.^ occurs also in the Derwent district, at Geilston aiid 
Pipeclay Bluff. 

* [In connection with the fossils here mentioned by Baron Ettingshausen, the following papers, by Sir F. 
von Mneller, may be consulted : — 

Description of Fossil Fhiits (Livertidgea) in a Siliceous Deposit, Richmond River, New South Wales. 
Joum, B, Soc., New South Wales, 1876, x, p. 239, plate. 

OUtliapr<H€rita,F. von M, JDi^o. ctl., 1^^? ^tiii, p. 95, plate d. R.E., jnrj 
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Syat^natic enumeration of Species. 



CRTFToaAKa:. 

Filicei. 

Pfcerif Humei, Ett 



PHANEROOAlLa:. 
0T]O0SFEIt]L&:. 

CONIFERS. 
SpondylostrobuB Sm^tbii, F, v, M, .. 
Arancaria Johnstonii, F. v, M 

MONOCOTTLEDONES. 

Microrrliagion Livenidgei, EU 

DIOOTTLEDONES. 
Apetalse. 

MYRICACE^, 
MyricaEyrei, Ett 



BETULACEJE. 

Betula daltoniana, Ett 

„ derwentensis, Htt 

Alans Muelleri, i^ 



CUPULIFERjE, 
Qaercus Hookeri, Ett 



pnephilippinensis, Ett, 

drymejoides, Ett 

Darwinii, Ett 

Tasmanii, ^1^/ 

Fagua Wilkinaoni, Ett 



M 



ft 



»• 



tf 



risdoniana, Ett 

Castonopsifl Benthami, Ett. 



i» 



SALICINEJ5. 
Salix Comnickii, Ett 



MOREjE, 
Ficonium Solandri, Ett, .... 



ARTOCARPE^, 
Artocarpidiam Stuartii, Ett 



LA URINEjE. 
Cumamomam polymorphoides, McCoy. 

,, Xeichardtii, Ett 

„ Woodwardii, Ett 

,, hobartianum, Bkt 

Laama australiensis, Ett 

,, werribeensis, McCoy 

„ sp. adhuc. ind., Smyth 

Dapbnogene sp. adhuc. ind., Smyth .... 



PROTEACEjE. 

Lomatia prslongifolia, Ett 

Knightia daltoniana, Ett 

Banuiasp. adhuc. ind., Red 



II. — ^Table Showing a comparison of the Tertiary Flora of 



Oocuirence in Australia. 



Tertiary Flora of Europe. 



DaltoD, near Gunning, N. S. W. 



Haddon, River Tangil, Eldorado ; Brandy Creek Gold-field 
Geilston Quarry, near Hobart Town, Tasmania. 



Wallerawang, N. S. W. 



Derwent District, Tasmania. 



Dalton, near Gunning, N. S. W.... 

Derwent District, Tasmania 

Dalton ; Risdon, Derwent District. 



Dalton, near Gunning, N. S. W. 

Dalton, near Gunning, N. S. W. 
Dalton, near Gunning, N. S. W. 
Dalton, near Gunning, N. S. W. 

Risdon, Tasmania 

Dalton, near Gunning, N. S. W. 



Risdon, Tasmania 

Dalton, near Gunning, N. S. W. 



Hobart Town, Tasmania 

Dalton, near Gunning, N. S. W. 
Dalton, near Gunning, N. S. W. 



Dalton, near Gunning, N. S. W. 
Dalton, near Gunning, N. S. W. 

Shoebridjze, Tasmania 

Hobart, Tasmania. 

Dalton, near Gunning, N. S. W. 

Werribee River, Victoria. 

Bacchus Marsh, Victoria 

Bacchus Marsh, Victoria. 



Derwent District, Tasmania 

Dalton, near Gunning, N. S. W. 
Creswick, Chiltem, Victoria. 



P. insequalis, Hcer. 



M. salicina, Ung, 



B. prisca, Ett 

B. Brongniartii, EU, 
A. gracilis, Ung 



Q. nereifolia. A, Braun 



Q. Drymeja, Ung, 



Q. boumensis, D, Hpe, 

Q. lonchitis, Ung, 

Q. pal»ococcus, Ung, , 



F. prisca, £^^ 

F. Feronise, Utig. 
F. Deucalionis, Ung, 



S. varians, Goepp, 



A. intigrifollum, Ung, 
A. bilinicum, Ett, 



C. polymorphum, A, Braun 
">ile. 



C. spectabile, Hetr. 
C. Scheuchzeri, Hcer. 



L. Swoszowiciana, Ung, 



L. borealis, Hcer 

K. Nimrodis, Ung.^ sp. 
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AusTBALiA with other Tertiary and the existing Floras. 



TertUiy Flora of the Arctio Zone. 



Tertiary Flora of North America. 



Tertiary Flora of Sumatra and Borneo. 



Existing Flora. 



Pteris sp. 



M. lingulata, Hter. 



K Miertschin^, Heer, 
B. Bronfl|niartii, EU, ... 
A. grftciuB, Uiig 



Q. gTcenlandica, Heer 



F. FeroniiB, Ung, 
F. Feroniie, Ung, 



S. variaus, Goepp, 



Pteris sp. 



C. Kanii, Heer, sp 

C. Scheuohzeri, Aeer (?).... 



Lanrus sp. 



M. Bolanderii Lesq 

B. Vogdesii, Lesq 

B. Goepperti, Lesq, 

A. amencana, EU 

Q. eacalyptifolia, EU, .. 
Q. straminea, Lesq, 
Q. cineroides, Lesq, 

Q. primordialis, Lesq, .. 

Q. I>rymeja, Ung. 

Q. fraxinifolia, Lesq 

F. polyclada, Lesq 

F. Feroni©, Ung, 

S. tabellaris, Lesq 

C. polymor^hum, A, Br, 
C. mississipiense, Lesq, 
C, Scheuchzeri, Heer 

L. socialis, Lesq 

L, Torreyi, Lesq. sp 



Q. laarophyllai Ooepp,, Java 



Q. bidens, Heer, sp,, Sumatra. 



C. mophitidioides, Oey., sp., 
Borneo. 



P. tremula, R Brown, Australia. 



Ficus sp., Java, Sumatra 

Artocarpidium (?) 

C. javanlcum, Oeopp., sp., Java 

Daphnophyllum sp., Java. 
Litstta Boettgeri, Oey., Borneo. 



M. integrifolia, Boxb,, East Indies. 



B. Rojpalthia, Wall, Nepaul. 
B. carpinifolia, S, et Z., Japan. 
A. vindis, />. C, Europe. 



Q. Amherstiana, Wodl, East Indies. 



Q. philippinensis, D,C., Philippine 

Islands. 
Q. castanesfolia, C, A, Meyer ^ Asia 

Minor. 
Q. oxyodon, Miq., East Indies. 

F. Moorei, F, v, MuelL, Tasmania. 
F. ferruginea, Ait,, North America. 
F. ferruginea. Ait,, North America. 
i\ argentea, Z>.C, var., Martabanica, 
Martaban. 

S. fragilis, L,, Europe. 



C. Camphora, L., Japan. 

C. pedunculatum, Thbg., Japan. 



L. longifolia, R. Br,, Australia. 
K. excelsa, R, Br,, New Zealand. 



14 



II. — ^Tablb Showing a oompariflon of the Tsrtiaet Eloba oi 



Systematio «iiune»tion of Species. 



APOCYNACEJE. 
Apocynophyllmn Etheridgei, EU, . 
„ travertinuiD, EU- 



,, microphyllam, EU, 

TaberDsemontana primiffenia, Ett ... 

i,EU 



Echitonium obacurum, 



BORAOINEJE. 
Ck>rdia tasmanica, Eit 



VSRBENACEjE. 

Premna Dnunmondii, iSk/ 

Trematocaryon Maclellani, F, v, M, 



8AP0TACEJS, 

Sapotacites oligoneuris, EU , 

„ achrasoides, Ett , 

DialypetalA. 

8AXIFRA0ACEJS. 

Ceratopetalum Woodii, Ett , 

„ praBarbatifoliom, BUt, 

MENISPERMA CEJS. 
Bhytidooaryon WilkinMni, F, v. Jf. 

MAONOLIACEJB. 

Magnolia Brownii, 1^ 

„ Torresii, EU , , 

niicites astrocarpa, F, v, M, , 



CAPPARIDEjE (?). 

Liveraidgea oxyspora, F, v, M, 

Bieune pluriovnlata, F, v, M. 

Ochtodocaryon Wilkinsoni, F, r. M, 
FlesiocappariB le^tocelyphisy F, r. M, 
,, prUca, F, r. M. 



8TERCULIACEJE, 

Bombax Sturtii, .£le< 

„ Mitchelli, Eii 



TILIACEJE, 
Elsocarpns Bassii, Eit 



OLACINEjE(?L 

, F. V. M. 



Eiaothecaryon semiseptatum 



SAPINDACEjE, 
Sapindns tasmanicns, Ett 



Pentaooila guleonensis, F, v, M, 
Pentenne brachycliniB, F, v, M, 



Oooiurrenoe In AmtnUa. 



PRO TEA CEJS-'Continued, 

Conchocaryon Smithii, F. t\ M 

Celyphina Maccoyi, F, v, M 

Concnotheca (?) rotandata, F, v. M,... 

,f turgida, F. v. M 

Dryandroides Johnstonii, Eti 

Gamopetalse. 

RUBIACEJS. 
Coproema praxmspidif olia, Bkt 



Victoria 

HaddoD, Tangil River, Victoria. 
Nintingbool, Victoria. 

Nintingbool, Victoria ; Dcrwent District, TMmanla. 
Derwent District, Tasmania 



Derwent District, Tasmania 



Dalton, near Gunning, K. S. W. 
Derwent District, Tasmania 



Derwent District, Tasmania. 
Dalton, near Gunning, N. S. W. 
Hobart, Tasmania 



Risdon, Derwent District, Tasmania. 



Derwent District, Tasmania 

Nintingbool, Eldorado, Victoria. 



Derwent District, Tasmania 
Derwent District,*Tasmania 



Risdon, Tasmania ...., 

Derwent District, Tasmania 



Lumpy Swamp,* W. of Bathurst, K. 8. W. 



Dalton, near Gunning, N. S. W. 
Dalton, near Gunning, }^. S. W. 
Gulgong, N. S. W, 



Richmond River, N. S. W. 

Haddon, Victoria. 

Gulgong, N. S, W. 

Gulffong, K. S. W. ; Derwent District. 

Haodon, Victoria. 



Dalton, near Gunning, N. S. W. 
Dalton, near Gunning, N. S. W. 



Derwent District, Tasmania 



Gulgong, N. 8. W. 



Derwent District, Tasmania 

Gulgonsf, N. 8. W. 
8m^he^ Creelc, Victoria. 



TeitlMy Floca of Europe. 



D. hakeaafolius, Ung, 
D. brevifolius, Ekt, 



Cincbonidium coprosmsBfolium, EtL ... 



A. Reussii, EU, 



T. bohemica, Ett 

E. macrospermum, Ett, 



8. minor, Bkt 

Aohraa lypobroma, Ung, 



0, bilinlcom, EU. 



M, Dianas, Ung, 



B. oblongifoliumi Ett, 



E. Albreohti, Heer, 



S. falcifolius. A, Br, 



'••# 



[* Probably Lumpy Lead, Forest Beeb, about 18 miles from Orange.— RE., Jnr.] 
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AusTBALiA with other Tertiary and the existing Floras — continued. 



TtertiMy Flora of the Arctic Zone. 



Tertiary Flora of North America. 



Tertiary Flora of Sumatra and Borneo. 



Existing Flora. 



A. Heerii, Ett. 



E. lanoeoUtum, £!u. 



I S. Bolidns, Heer sp. 



S. defnnctiis, Heer. 



D. Clebumi, Lesq. 



CinohonidiumCopeanum, Lesq,, sp 



A. Lesqaereuxii, SU, 



S. CopeanuB, Eu, 



C. americftnam, EU 



M. regaliB, Heer. 

M. Nordenskibldi, Heer. .. 



M. tennifolia, Le^q, 
M. Lesleyana, Lesq. 



S. caadatas, Lesq. ... 
S. obtusifoliiu, Lesq. 



A. Beinwardtianum, Ooepp. , Java 



( Magnoliastrum sp. 



Sapindas sp., Somaira. 



Hakea. 



Banksia smula, R. Br. ; Dryandra, sp., 
Aosiralia. 



Coproama ouipidifolia, D.O.t Autiralia. 



Ochrosia maculata, /acg. , Bourbon laid. 
Alfltonia macrophylla, Wallt Philippine 
IslandB. 

T. kurifoliai L.t Jamaica. 



Cordiffi sp. 
Premnse sp. 



Mimnsope sp. 

Achras sapota, L, Tropics. 



C. gummifemm, Smith, Australia. 
C. arbutifoliunii Australia. 



Magnoliffi sp. 



B. floribundum, SchU.t Brazil. 
B. grandiflorum, Cav., BraaiL 



E. (Ganitrus) sph»ricus. 



Sapindus sp. 
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II. — Table showing a comparison of the Tertiary Flora of 



Sj-stematic enumeration of Species. 



Occurrence in Australia. 



Tertiary Flora of Europe. 



SA FIND A CEjE-^continutd. 
Penteune Clarkei, F. r. M 



I, trachyclinis, F, v, M, 



„ Allporti, F. V. M, 

Phymatocaryon augulare, F, r. M, 

„ bi^ve, F, r. M,.. 

„ Mockayi, F, v. M, 

lVic<£lo(»iyon Barnardi, F. t\ M. 



PITT08P0REJE. 
Pittoeporom priaoum, Ett 



CELASTRIXEjE, 
Celastrophyllam CunniDghami, Ett» 



RHAMXEjE. 
Pomaderites Banksii, EtL , 



CALYCIFLOR^. 
Acrocoila anadonta, F, t\ M, 



MYRTACEJS, 

Eucalyptus Ddftii, iSfr 

obliqna, r/TenY 

Plud.Jf cCoy 



>i 



II 



PAPILIOXACEjE. 
Dalbergia Dieoienii, EtL 



C^ESALPIXIEJS. 

C»aaiM Cookii, Ett 

„ FUndenii, Ett 

Leguminosites Kennedyi, EtL ... 



FLANTJE nrCEBTJE SEDIS. 



Odontocaryon Macgregorii, F. r. M. 
PlatycoUa SuUivam, /. r. M, 



Pleiacron elachocarpum, F, r. At. 

Rhytidotheca Linchii, F, t\ J/. ... 

„ pleiodinis, /*. r. J/. 

Wilkinaonia bilaminata, /*. r. J/. 

Xylocaryon Lockii, F, v, M 

Caipolithes gsertnerioides, £!». ... 

„ risdomanns, ^ 

PhylUtes populiformis, EU. 
ncif 



II 
fi 
II 
II 
i» 
•I 
II 



ciformis, EtL 
iuglandiformis, Ett. ... 

ligustroides, Ett 

pyrifomuB, EtL 

phaseolites, Ett 

sophoneformia, Ett. ... 
munosaeformis, EtL . 



Smythe's Creek, Eldorado Mines, Beech worth, 

Victoria. 
Smythe's Creek, Eldorado Mines, Beechworth, 

Victoria. 
Geilston, Tasmania. 
Smythe*8 Creek, Victoria. 
Smythe's Creek, Victoria. 
Haddon, Tangil River, Eldorado Mines, Victoria 
Victoria. 



Dalton, near Gunning, N. S. W. 



Dalton, near Gunning, N. S. W. 



Dalton, near Gunning, N. S. W. 



Gulgong, N. S. W. 



Dalton, near Gunning, N. S. W 

(?) Malmsbury and iMyleaford, Victoria. 
Ihiiylesford, Victoria. 



Dalton, near Gunning, N. S. W. 



Dalton, near Gunning, N. S. W. 

Derwent District, Tasmania 

Dalton, near Gunning, N. S. W. 



Nintingbool, near Haddon, Victoria. 
Kintingbool, near Haddon, Victoria. 
Derwent District, Tasmania. 
Gulgonff. N. S. W. 
Nintingbool, near Haddon, Victoria. 
Nintingbool, near Haddon, Victoria. 
Benoree, Gulffong, N. S. W. 
Nintingbool, Victoria. 
Derwent District, Tasmania. 
Riadon, Tasmania. 
Derwent District, Tasmania. 
Derwent Diatrict, Taamania. 
Derwent District, Tasmania. 
Derwent District, Tasmania. 
Derwent District, Tasmania. 
Derwent Distiict, Tasmania. 
Derwent District, Taamania. 
Derwent District, Taamania. 



P. cuneifolium, Ung, 



Celastrophyllum sp. 



R. rectinervis, Heer, 

Berc'hemia multinervis, Heer. 



K ooeanica, Ung, 



D. primseva, Ung* 



C. phaseolites, Ung, 
C. ambigua, Ung. .. 
Leguminoaites sp. 
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Australia with other Tertiary and the existing Floras — continued. 



Tertiary Flon of the Arctic Zone. 



Tertiary Flora of North America. 



Tertiary Flora of Sumatra and Borneo. 



Existing Flora. 



R. rectinerviB, ffeer. 



E. aiberica, Heer. 



lla 67-S8 



Celastrophyllam sp. 



Rhamnus rectinervis. Heer, 

Berchemia multinervis, Heer, , . 



E. americana, Lesq, 



D. Lesqnerenxii, EU Dalbergia ap. , Samatra 



Celastrophylliun sp., Java 



Rhamnus sp., Java. 



C. podogonioides, EU, 



E 



Pittosporam sp. 



Pomaderris sp., Aastralia. 
Rhamnus sp., North America. 
Berchemia sp.. North America. 



Eucalyptus sp., Australia. 



Dalbergiaa sp. 



Cassis sp. 
Cassis sp. 
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III -DESCRIPTION OF THE SPECIES. 



CRTPTOGAMJE. 
Fillces. 

Pteris Humei, sp. nov* 

Plate I, Figs. 1-6. 

Sp. Char. — P. fronde in superiore parte bi-, in medio et inferiore parte 
tri-pinnatipartita, segmentis oppositis alternisquc, integris vcl lobatis vel 
incisis, distantibus vel approximatis, oblongis, obtusis vel acuminatis, lobis 
ovatis vel abbreviato-ovatis, apice obtusis vel acutiusculis, integerrimis vel 
crenidatis, vel obsolete dentatis ; nervatione Alethopteridis genuinae ; nervo 
primario angulis acutis egrediente, recto, subprominente, apieem versus 
valde attenuatis ; nervis secundariis subangulis acutis orientibus. 

Obs. — ^The fragments of fronds here figured (PL I, figs. 1-6), were 
obtained from a rather large piece of rock, and belong most probably to one and 
the same individual. This possessed a frond of considerable size, characterised 
by the variation in the composition, form, and arrangement of the segments. 
The upper portion of the frond is twice pinnate, as shown in Fig. 6, which is 
a representation of such a portion ; in this, the primary pinna> are joined to 
the rachis at acute angles, lanceolate to linear-lanceolate, always acuminate; 
secondary pinnae oblique, ovate, entire, more or less elongate, rounded at the 
apex, or merely obtuse ; the middle and inferior portion of the frond, accord- 
ing to the other remains represented on Plate I, shows distinctly a more 
1 " — 

* [It must be distinctly understood that the abbreviated words, **sp, nor./' arc retained here simply as a 
portion of the translation of Frofessor Ettingshausen's memoir. The species ceased to be new on the publication 
of the work in its original German fonn. — K.E., jnr.] 
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complex arrangement. The primary pinnae are here prolonged, lanceolate, or 
elongate, the secondary ones placed at various acute angles, oblong, entire or 
sinuate, or indistinctly dentate or lobed, more or less narrowed towards the 
apex, rounded or merely obtuse or acuminate ; the tertiary pinnsB are broad at 
the base, shortly ovate or even more shortened, entire, obtuse, or acuminate. 
In the pinnae shown in Figs. 1 and 2, the tertiary ones are only partially 
developed, whereas Figs. 4 and 5 are derived from portions of fronds which 
had perhaps attained a still more complex arrangement. 

The characters described agree with no other genus of fern so well as 
with Pteris. Among living species of the genus, we find in the Australian 
Pteria tremula, R. Brown, an analogous representative of the fossil. Of 
fossils hitherto described, the P. incaqualis, Heer, from the Tertiary of Switzer- 
land, may be regarded as the most nearly related species. 

I name this species after Mr. J. K. Hume, of Yass, an enthusiastic 
Geologist, who discovered the specimens figured. 

Locality and Horizon. — ^Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rocks. 



MONOCOTYLEDONES. 

MiCROEEHAGION LtVERSIDGEI, Sp. nov.* 

Plate I, Figs. 7-11. 

Sp. Char. — M. inflorescentia cymoso-paniculata, pedunculis dichotome 
ratnosis ; f ructibus baccatis exsiccatis, subglobosis. 

Obs. — Several corresponding fragments of a fruiting branch, lying 
together in a greyish-brown schist. They disclose a cymose inflorescence ; 
the flower stalks are dichotomously branched, their stems remarkably broad 
and flat, finely striated. When in their natural state, however, these latter 
were probably not so compressed as they appear in the impression ; they must 
have been amplexicant^ very fine, and succident. The fruits, enlarged in 
Figs. 8-11, are very small, almost globose, the surface finely and irregularly 
wrinkled, indicative of its probably berry-like character. 

* [This species is not a Tertiary form. See foot-note on the next page.— R.E., jnr.] 
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The fossil cannot at present be referred to any existing genus ; but 
from the habit of the described inflorescence, it belongs undoubtedly to the 
Monocotyledones. It was sent to the British Museum for examination by 
Professor Liversidge,* in honour of whom I have named it. 

Locality and Horizon. — Wallerawang, New South Wales; shale of 
Upper Devonian or Lower Carboniferous age. 

Collection. — ^Tlie University, Sydney. 



DICOTTLEDONES. 

ApetalflB. 

MYBICACEj^. 
Mybica Eyrbi, sp. nov. 

Plate I, Fig. 12. 
Johnston, Notes, etc.,t Papers and Pro. R. Soc. Tasmania, for 1881 [6th Plate], Fig. 5. 

Sp. Char. — M. foliis petiolatis coriaceis, oblongis, basi acutis, apice 
obtusiusculis, margine integerrimis; nervatione camptodroma; nervo primario 
valido, excurrente; nervis secundariis simplicibus vel ramosis, angulo subrecto 
cxeuntibus. 

Oba. — This leaf agrees very well with similar fossil lUyrica leaves, with 
entire margin and coriacious texture, to M. depertita^ M. salicina^ and M. 
integHfolia, Ung., of the European Tertiary Flora, and the M. lingulata^ 
Heer, from the Tertiary Flora of Greenland, although its identity with either 
one or the other is impossible. In the North American flora these species 
are represented by Myrica JBolandri^ whose leaves are coriaceous, entire, and 
dentate only at the apex. 

_ Ml - I — - III _l_ _ T "• 

* [Or, rather, formed part of a ^neral collection sent by Professor Liversidge to the undersigned for 
determination. The beds from which this fossil was obtained are of Upper Carboniferous age. It was placed, 
unfortunately by an oversight, with other Tertiary specimens, and hence Baron £ttingshausen was misled. — 
R.E., jnr.J 

t [Notes showinff that the estuary of the Derwent was occupied by a freshwater lake during the Tertiary 
Period. Loc, cit,, pp. 7-21, 11 plates (not numbered). B.E., jnr.J 
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I dedicated this species to the memory of the Australian explorer, 
Edward John Eyre, whose exploring journeys in the interior of the continent 
were as dilBGlcult as they were important. 

Locality and Horizon. — One-tree Point, and Pipe-clay Bluff, Camelian 
Bay, Estuary of the River Derwent, Tasmania* ; Upper Tertiary Leaf heds. 

Collection, — R. M. Johnston. 



BETVLACE^. 
Betula daltoniana, «p. nov. 

Plate I, Fig. 13. 

Sj). Char. — B. foliis ovatis, obsolete dentatis; nervatione craspedo- 
di*oma ; nervo primario distincto, recto ; nervis secundariis angulis acutis 
variis cgredientibus, rectis, tenuibus, basim versus approximatis. 

Obs. — ^Although only a fragment of a leaf, there are just sufficient data 
to establish its apetalous character beyond a doubt. Tliere are only two 
orders to which it could possibly be referred, viz., the Betidaceae and the 
CupulifersB, and amongst these it is especially the species of the genera Betula 
and Fagus which, from the described pecularities of the leaf, must be com- 
pared with the fossil in question. It is strange, however, that whereas the 
character of the venation, namely, the presence at the base of the leaf of 
more approximate, less obliquely inserted, and not considerably shorter 
secondary veins, would place our fossil among the Betiilce, the pecularities of 
form and the character of the margin agrea batter with Fagus. But as the 
character of the venation is in most cases of great importance, I have placed 
the leaf in the first-named genus, and suppose that in this instance we have 
to do with a peculiar beech-like birch. That both genera named occur in the 
Tertiary Flora of Australia, is clearly proved from other fossils described in 
the sequel. 

Among hitherto described fossil species, we have in the Betula 
Miertschingiy Heer (Flora Foss. Arct., I, PI. XII, fig. 9), one that is very analo- 
gous to the Australian one, and in which only the dentate character of the 
margin is more decided. In the Tertiary Flora of North America, the Betula 
Vogdesiiy Lesq., in the European Tertiary Flora the B. pinscoy Ett., and in the 

* [In the paper by Mr. R. M. Johnston quoted, the localities are separately given in a few cases only. 
This is intended as a general one, simply to indicate that part of the Derwent Estuary from which the plants 
were collected. — R.E., jnr.] 



22 

existing Flora the B. Rojpalthra^ Wall, (the analogue of the last named), 
from Nepaul, are the only ones which can be regarded as representative 
species. 

Locality and Horizon. — Dalton, near Gunning; in hard siliceous grit, 
rcx>osing on Silurian rocks. 



Betula deewentensis, sp. nov. 

Plate I, Fig. 14. 
Johnston, Notes, etc., Papers and Pro. R. Soc. Tasmania, for 1881 [6th Plate], Fig. 10. 

Sp. Char. — B. foliis pctiolatis ovatis, acuminatis argute denticulatis ; 
ncrvatione craspedodroma; nervo primario distincto recto ; neryis secundariis 
subangulis acutis egredientibus, rectis prominentibus, basem versus approxi- 
matis. 

An ovate, petiolate, acuminate leaf, whose marginal character and 
venation point directly to the genus Betula. As regards hitherto published 
fossil species, B. denoentenais approaches most closely the B. Brongniartii, 
Ett., and as regards those still living, the analogue of the lastnamed B. car- 
pinifolia, Sieb. & Zucc, from Japan. In the Tertiary Flora of North America, 
we find a similar species, the B. Ooepperti, Lesq., which, as well as B. 
aachalinensiSy Heer, from the fossil flora of Sachalin, may be regarded as 
representative species. 

Locality and Horizon. — One-tree Point and Camelian Bay, Estuary 
of the Biver Derwent, Tasmania ; Upper Tertiary Leaf beds. 

Collection. — R. M. Johnston. 



Alnus Muellebi, sp. nov. 

Plate I, Figs. 15-17. 

Sp. Char. — A. strobilis parvis gracilibus ellipticis, squamis lignescen- 
tibus curvatis imbricatis ; foliis petiolatis ovatis, serratis ; nervatione craspe- 
dodroma ; nervo primario prominente ; nervis secundariis subangulis 50-60° 
orientibus, leviter arcuatis, simplicibus vel apice furcatis ; nervis tcrtiariis 
paucis distinctis inter sc conjunctis. 
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Ob8. — ^A fruitinf? cone (Plate I, fig. 15), and leaves demonstrate the 
occurrence of the genus Alnus in the Tertiary Flora of Australia. The first 
was rec(^nised by me in the British Museum, among the collection of fossil 
plants from Bisdon, near Hobart, Tasmania. According to its diameter at 
the middle, it occupies a position between the cones of Almis Keferateinii^ 
Qoepp., sp., and A. aporadum^ Ung., on the one hand — ^and between those of 
A. gracilis, Ung., and A. Cffcladum, Ung., on the other hand. With reference 
to the character of the scales, it approaches the two last named, which have 
thin and often somewhat incurved scales. Our species is, however, dis- 
tinguished from these species by somewhat more robust and more incurved 
scales. 

The leaf shown in Pig. 16 is derived from the Tertiary strata near the 
mouth of the River Derwent, in Tasmania. It also approaches closely the 
form of the leaves of A. gracilis and A. cycladum. As regards the more 
prominent connective tertiary veins it approximates most closely the leaves of 
A. cycladunij from the Fossil Flora of Kumi (compare Unger, loc. cit., PI. 
Ill, figs. 18 and 19). 

The leaf shown in PI. I, fig. 17, from a ferruginous sandstone from 
Dalton, near Gunning, appears to me to belong to A. Muelleri, although the 
tertiary veins are wanting, owing to the composition of the embedding rock 
being unfavourable to preservation. 

I dedicated this species to Baron Ferdinand von Mueller, the Govern- 
ment Botanist in Melbourne. 

As its nearest analogues in the Tertiary Flora of Europe (inclusive of 
the Arctic zone) we may regard Alnus gracilis, Ung., and in the Tertiary Flora 
of North America, A. americana, Ett. 

As regards the extent of the former, and the study of the latter species, 
I may be permitted to make the following remarks : — 

In the " Miocene Flora of the Baltic " (page 67), Dr. O. Heer has 
given an elaborate review of those fossil alder leaves which he regards as 
belonging to Alnus Ke/ersteinii, Ung. On the other hand, he has failed to 
find in that flora any leaves corresponding to the A. gracilis, Ung., whose 
independence will be conceded on account of the discovered cones, although 
the fruiting cones of both species occur, and it is therefore most probable 
that the leaves of both species have also been preserved among the great 
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mnnber of aJder leaxes f oonl. In mr opinion Heer has referred the leaves 
of -1. ffrariJis to A. Kef^n;Mmii, which would acoonnt for the fact that he 
has found no leaves which he coTild assig^i to the fruiting cones of the A, 
ffrticiJU, The only leaf (Plate XIX, fig. 14^ of the work quoted}, which he 
designates as A, ffra^iliii, is not an alder leaf, inasmuch as it shows plainly 
locfied and more approximale secondary T^ns, which do not occur in Almu9. 
On the other hand, at least the lear^ fi^runed nnder Fi^s. 3 and 4 in the same 
work belong to that species, as I found £rom the fruiting branch of the A. 
ffncilU froon Leoben, in connection with which there is a leaf almost per- 
fectly identical with the leaf nnmbered 3 just referred to. It is piobable 
that Fig. S, as well as the leares of Almu* Kefer^teimii parrifoUa^ Heer, in 
general should also be referred to this spedes. 

I certainly agree with Heo- in his opinion that the alders which occur 
in the Fossil Fl<xa of Kumi are only forms of A. Kefenteimii and A. gracilis. 
I have bef<He me well-preserred leaves of both £rom the strata of KumL 
Amcmgsl these the leaves of A. Krfenteimii appear to be much more rare, 
and, in his '^ Fossilen Flcna von Kumi,*' XTnger has figured one of them, an 
inqperfecthr jResnred leaf fossil, whose maigin is wanting, as A. 9poradmm. 
All the leaves dprignatfd by him as A. cycladmm^ however, belong to A. 
griMciUi, and not to A. KeftnMmii, as supposed by Heer. 

I have yet to consider the occurrence of A. gracilis in the Tertiary 
Fkm €i Iceland, not only as regards the firuit, but also as regards leaves. 
The fruiting cones, PL \ \ V, figs. 4b, 5, 6, 7, in O. Heer's Flora Fossilis 
Arctica, Pirr I. are erroneously designated as A. KeferBMaii ; their corres- 
pondence with those of A. gracilis is so apparent that they must undoubtedly 
belong to the latter species. Of the few and generally vay imperfectly pre- 
served alder leaves which have been found in the tertiaiy strata of Iceland, 
the fragment of a leaf, PL XXT, fig. 19, in the work abovequoted, corresponds 
both as regards dentation and venaticm to the one designated and figured as 
A. Keferstcimii parrijblia^ in PL XIX, fig. 2, in the " Miocene Flora of the 
Bahic" As the latter, however, as already observed, is referable to -1. 
gnxcili*, we mnst reier this one also to the same species, on account of the 
leaf fingment, Rg. 19, which fossQ cannot possibly belong to Bct^sla macro- 
phylUi^ to which Heer has referred it. That a birch firuit is occasionally found 
in the same piwe of rock, t<^ther with the firagment of leaf referred to, 
cannot deprive the above argument of its f oree. Besides this, the birch fruit 
agrees very well with the leaf fio^iment^ Fig. 18, whose well-preserved dentate 



25 

margin and venation point more clearly to a bircli leaf. Finally, as the 
fruiting cones of the A. gracilis occur in the tertiary strata of Iceland, no 
doubt can be entertained that the leaf remains of this alder would also be 
found. 

With reference to the Alniis americana* the analogue of A. Muelleri 
in the North America Tertiary Flora, I would like to add the following : 
The leaf designated as Betiila Goepperti by Lesquereux in his " Contribu- 
tions to the Fossil Flora of the Western Territories " (Part IF, PI XVII, figs. 
23 and 23a) has a doubly dentate margin, and differs in this, as well as to 
some extent in the venation, from the leaf fossils of the species named. It 
betrays more the habit of an alder leaf tlian of a birch leaf, namely, as 
regards the broadly ovate form and the somewhat unequal base, and points 
to the existence of a second species of alder in the Tertiaiy Flora of North 
America. So far, only one alder has been published from this flora, which 
cannot be distinguished from the Alnns Kffersteinii of the European Tertiary 
Flora, whilst the second species referred to, whose diagnosis is appended 
below, is most nearly allied to the A . gracilis^ from which it differs in its 
dentate margin and its more approximate tertiary veins. 

Locality and Horizon. — Risdon, Tasmania; in yellow Travertin of 
Upper Tertiary age.t One-tree Point and Pipeclay BlufP, Carnelian Point, 
Estuary of the River Derwent, Tasmania ; Upper Tertiary Leaf beds, Dalton, 
near Gunning ; in hard siliceous gi'it, reposing on Silurian rocks. 

Collections. — British Museum (Natural History Branch), and R. M. 
Johnston, respectively. 

CUJPULIFERJE. 

QUERCUS HOOKERI, 8p. UOV. 
Plate II, Figs. 5 and 6. 

Sp. Char. — Q. foliis coriaceis petiolatis, oblongis vel lanceolatis 
acuminatis integerrimis ; nervatione camptodroma; nervo primario valido, 

- Ml - „ I T - -- I 

* Alnwt Americana, sp. nov. Foliis rotundato-ovatis, basi subobliquis, apice acuminatis, inargiDCTduplicato- 
dentatis ; nervatione craspeaodroma ; nervo primario basi prominente, apiceni versus attenuato ; nervis secundariis 
Buban^lis 30-40" orientious, distinctis subarcaatis, marginem versus valde attenuatis ; nervis tertiariis angulo 
recto insertis, tenuibus approximatis, inter se conjunctis. In a Tertiary formation at Evanston, Wyoming, 
North America. 

t [With regard to the age of the Yellow Travertin met with near Hobart at Geilston, Risdon, and other 
places, Mr. R. M. Johnston bqjieves it to be the equivalent of *Hhe extensive fluviatile and lacustrine formations 
m Australia, particularly at Haddon, Bacchus Marsh, Malmsbury, .... Gulgong, Richmond River, 
Orange, &c." (Papers and Pro. B, Soc Tasmania for 1879 [1880], p. 83).— R.K, jnr.] 

11a 67—88 F 
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recto, proininente,excurreiite; nervis secundariis sub angulis 65-76° orientibus, 
insBqualibus approximatis, distinctis apice ramosis ; nervis tertiariis angulis 
acutis exeuntibus, tenuibus, marginem versus inter se conjunctis. 

Obs. — In this fossil the coriaceous texture is very pronounced, iii 
consequence of the well-defined impression which it has left in the sandstone. 
It shows a robust petiole, which ultimately merges into the strongly marked 
midrib. The form of the leaf is oblong to lanceolate, the base acuminate ; 
towards the apex it is narrowed, according to the fossils at hand ; the margin 
is entire. The proportionately rather fine secondaiy veins issue at slightly 
acute angles, are unequal, approximate, dividing at a considerable distance 
from the margin, and forming loops with their branches. The tertiary veins 
spring at acute angles from the secondary ones, are fine, short, and merging 
towards the margin gradually into the loop-forming branches. The leaf 
reticulation has not been preserved in the coarse stone matrix; but the 
remaining traces show that the meshes must have been very minute, and the 
reticulation vciy complex. 

These cliaractcrs would assign the leaf in question to the genus 
Quercus^ which also appears under some other very characteristic forms in 
the Fossil Flora of Australia, as will be shown in the sequel. Of hitherto 
known fossil oaks, no one approaches the Quercua Sookeri so closely as the 
Quercus nereifolia^ A. Braun (Heer, Tertiary Flora of Switzerland, Part II, 
PI. LXXIV, figs. 1-4, and PI. LXXV, fig. 2). The first-named species has, 
however, stiflFcr and proportionately broader leaves, and more distant and more 
obtuse-angled secondary veins; on the other hand, the Q. nereifolia has sub- 
coriaceous, elongate-lanceolate leaves, with more numerous secondary veins. 
Whilst, therefore, the latter agrees best with Que re its imbriearia and Q. Fhellos^ 
our species, as regards form, consistence, and venation of the leaf, approaches 

* 

more closely the East Indian Q. Amherstianay Wall. (PI. VII, fig. 10), and 
Q.feneatrata^ Roxb. (PI. VII, fig. 4). The Quereua nereifolia, A. Braun, does 
not occur in the Tertiaiy Flora of North America ; in its stead we find three 
other species of oak with entire leaves, viz., Q. sframinea, Lesq., Q. eitieroideSy 
Lesq., and Q eiieali/ptifoliay* wliich may be regarded as more remote 
analogues of the Q. HooJceri. On the other hand, a closely allied species, 

* Quercm eucali^pti/oliaf sp. nov. — Foliis ri^de coriaceis, ovato-lanceolatis, baai acutis, margine integer- 
rimis; nervatione camptodroma ; nervo primano valido promiDeDte; nervis secundariis subangulis 45-55** 
orientibus, tenuibus simplicibus. 

The leaf fossil represented on Plate XXI, fig. 3, in the above quoted work by Lesquereux, cannot be 
identical with the leaves of Qtiercu3 chhrophylla, Ung., as has been supposed. The latter have a different 
form, never broadest at the base, with the secondary veins numerous, very approximate, and issuing at more 
obtuse angles. The texture of these leaves is coriaceous, but not to the same extent as those of the fossil 
referred to. Their strong texture and form give them a eucalyptot-like appearance. 
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the Q. laurophj/llay Goopp., occurs in the Tertiary Flora of Java. This only 
differs from the first in its more feeble midrib, and stronger, curved, and 
non-anastomosing secondary veins. 

I name this species in honor of my highly esteemed friend, Sir Joseph 
'D. Hooker. 

Locality and Horizon. — Dalton, near Gunning ; in hard, siliceous grit, 
reposing on Silurian rocks. 



QUERCUS PRiEPHILIPPINENSIS, 8p. 710V. 

Plate II, Fig. 7. 

Sp. Char. — Q.foliis coriaceisbrevissime petiolatis,ovatis,basi rotundatis, 
apiceni versus angustatis, margine integerrimis ; narvatione camptodroma; 
nervo primario valido, recto, prominente, apicem versus attenuate ; nervis 
secundariis paucis subangulis 40-50° orientibus, distinctis, arcuatis marginem 
versus adscendentibus ; nervis tertiariis tenuissimis transversis, approximatis. 

Obs. — This leaf shows very characteristic peculiarities, and its deter- 
mination is quite easy. The strong impression left by the margin, and the 
principal veins in the stony matrix, is evidence of the strong coriaceous 
texture of the leaf. The petiole is very short, its length being scarcely 2 
millimetres. The blade is ovate, rounded at the base, narrowed towards the 
apex. The apex itself has not been preserved, but judging from the direction 
of the converging margins it must have been prolonged. The strongly 
marked margin is entire. The very characteristic venation shows a midrib 
very strong at the base, gradually tapering until it becomes lost at the apex, 
with only five acute-angled and camptodromic secondary veins on each side, 
very prominent at their origin, ascending, and very fine as they approach the 
margins, and with numerous very fine perfectly transverse tertiary veins. 
The intervening reticulation, probably very fine, has not been preserved, but 
is nevertheless indicated in one spot in the second secondary segment near 
the midrib. 

The fossil described belongs undoubtedly to the section CyclobalanuSy 
Endl., of the genus Quercus. We find in this section among the species with 
entire leaves some with transverse tertiary veins, and amongst these latter 
the Q. philippinensis^ De Cand., with whose leaves our fossil agrees in all 
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essentials most closely. The Quercus philippinensis^ (PI. VII, fig. 2.) whose 
only habitat in the existing flora is the Philippine Islands has stiff, coriaceous, 
shortly petiolatc, ovate to ovate-lanceolate, acuminate, entire leaves, with 
camptodromic venation ; from the very prominent midrib spring on either 
side 5-7 strongly curv^ed secondary veins, ascending towards the margin at 
angles of 40° to 60°. The tertiary veins, which, on an average, are 1 milli- 
metre distant from one another, are connected, and perfectly transverse. Of 
species belonging to the section named, which are found in tropical Asia, and 
show a similar character in their leaves, although not so nearly allied to the 
fossil species as the Q. phiUppineims, may be mentioned Q. Champione^ 
Benth., from the island of Ilongkong, and Q. costata, Blume, from Java. 

Among other genera of different orders in which similar leaves or, 
more especially, leaves with transverse tertiary veins occur, I would adduce 
Pterospermumy Co?*nu8y JBerchemia^ Hhammis^ Sireeay and Banisteria. The 
leaves of Fterospermum have always a stronger development of the tertiary 
veins, at least on the outer side of the lower secondary veins. In Cornus all, 
or at least the uppermost, secondary veins are acrodromic. In Bevchetnia 
and those species of Bhamnus which on account of their transverse tertiary 
veins may be adverted to in this connection, the secondary veins are numerous, 
and the tertiary veins mostly still finer and more approximate than in the 
above-mentioned species of QuercuSy section CyclobalanuSy and besides the 
texture of the leaves is never so strong as in these. In Hircea and Banisteria 
the tertiary veins are flexuose or bent, and in Bayiiateria the secondary veins 
are in addition more numerous. 

Of hitherto known fossil species of oak, none is closely allied to the 
Q, prcephilippin€7i8i8. 

Loccdily and Sorizon. — With the preceding species. 



QUERCUS DUYMEJOIDES, Sp. HOV. 
Plate III, Fig. 2. 

Sp. Char. — Q. foliis coriaceis petiolatis lanceolatis basin et apicem 
versus angustatis, margine grosse dentatis ; nervatione craspedodroma ; nervo 
primario valido recto prominente, apicem versus attenuate ; nervis secundariis 
validis, subangulis 35-45° orientibus, numerosis simplicibus rectis vel sub- 
arcuatis, excurrentibus, spinulam f ormantibus ; nervis tertiariis tenuissimis 
angulo subrecto exeuntibus, simplicibus vel furcatis, inter se conjunctis. 
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Obs. — That this fossil leaf belongs to Quercua can scarcely be doubted. 
Judging from the peculiarities of the impression, the texture of the leaf must 
be regarded as coriaceous. The leaf is petiolate ; but the length of the petiole 
cannot be stated exactly, because it appears broken in the impression, and 
probably only a small portion has been preserved. The form is lanceolate, 
the base acuminate, and the apex, although only imperfectly preserved, may, 
according to its lower . portion, be recognised as narrowed. The margin is 
roughly dentate ; some of the teeth show short spines ; probably all the teeth 
were provided with such, although they mostly appear indistinct in the 
impression. The venation is perfectly craspedodromic. From the strongly 
prominent, straight, and tapering midrib, proceed, at rather acute angles, 
numerous sharply- defined, simple, straight, or only slightly bent secondary 
veins, terminating in the teeth. The tertiary veins are very fine, mostly 
branched, connected, and proceeding on both sides of the secondaries at 
almost right angles. The finer reticulation between the tertiary veins is only 
very imperfectly preserved in the impression. 

The leaf described belongs to a species of oak coming under the section 
ZepidobalanuSj Endl ; but although among the species of that section tliere 
are a great number which show leathery, dentate, craspedodromic, prominently 
veined leaves, more or less similar to the fossil, I conclude from their com- 
parison, that among existing oaks the Asiatic Quercua castanecefolia^ C. A. 
Meyer (PL VII, fig. 5), is the species which must be considered as most 
nearly allied to the Q. drymejoidea. It is also nearly related to the Q. 
lAbaniy Oliv. (PL VII, fig. 7). Of fossil species of oak hitherto described, 
Q. primordialiay Lesq., from the Cretaceous Flora of Nebraska, agrees best 
with our species. The species named differs only in its somewhat more 
obtuse-angled and less ascending secondary veins. In all other characters 
the correspondence is most complete. Among tertiary oaks known up to the 
present, Quercua Drymeja, Ung., Q. furcinerviay Rossm. sp., Q. green- 

landica, Heer,* and Q. pseudocastanea^ Goepp., resemble, as regards form 

• 

* AccordiDg to Hcer's definitioD of this species, there would seem to be scarcely any variation at all in the 
form of its leaves. The le^ives of all species of oak, however, show great variability in size, marginal character, 
and venation. (Compare the leaves of Quercus stdlcUa on PI. VII, figs. 1, 3.) Of course the variations in the leaf 
of a fossil plant can only be established when its leaves are of frequent occurrence and promising material for 
investigation is obtainable. At Atanekerdluk, one of the richest deposits of plant remains, the leaf remains of 
Quercus (jrctnlandica occur in enonnous quantities, and surely the rich collections which through the industry and 
perseverance of the explorer of the extreme North have already been made must contain numerous forms and 



varieties of this oak. Heer has, however, referred them to other species. I shall here only mention^ a narrow- 
id which has been determined by 
Drymeja^ in his ** Flora Fossilis Arctica " (Part I, PlI XI, figs. 1 and 2). Its teeth have the same direction as in 



leaved form which approaches the Australian Q. drymejoidesy and which has been determined by Heer as Q. 



the Q, groenlandica, the dental sinuses are obtuse-angled, the tertiary veins directed abruptly upwards, and the 
texture scarcely coriaceous. In Q. Drymeja, Ung. , however, the teeth have a more forward direction. . The 
included sinuses being in consequence very acute-angled, the tertiary veins are not ascending, and the texture ia 
coriaceous. 
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of leaf, more or less the Q. drymejoidea. As regards the dentate margiiii 
however, the Q. Drymeja 'and Q. paeudocaatanea differ more from our 
species than the above-mentioned oak of the Cretaceous Flora, and the Q. 
groenlandica and Q. furcinervis, differ more in their venation. The described 
leaf fossil differs from the Castanea leaves in its leathery texture. 

Locality and Horizon. — ^With the preceding species. 

QuBECUS Daewinii, 8p. tiov. 

Plate II, Fig. 3. 

Sp. Char. — Q. foliis subcoriaceis, lanceolatis, acuminatis, basi intc- 
gerrimis ; nervatione craspedodroma ; nervo primario recto, basi valido, apicem 
versus angustato ; nervis secimdariis distinctis, subangulis 40-50° orientibus, 
approximatis, subrectis, apicem versus abbreviatis ; nervis tertiariis incon- 
spicuis. 

Ob8. — This fossil, on account of its great similarity with the leaves of 
Quercus bidenSy Heer, sp., of the Tertiary Flora of Sumatra, Q. bourn ensia, 
de la Harpe, and Q. lonchitis, Ung., of the European Tertiary Flora, and 
finally those of the still existing Q. oxyodon^ Miq., from the East Indies 
(PI. VII, fig. 6), can also scarcely be referred with more right to any other 
genus than Quercus. In form it corresponds with the last no less than 
it corresponds with the two first as regards dentation and venation, more 
especially in respect to the more numerous secondary veins. Q. bidens has, 
as its analogous species, Q. Lobbii^ Hf . and G., with the leaves rounded at the 
base. The Australian genus Callicoma might also be mentioned here, in 
which we meet with lanceolate and dentate leaves, with craspedodromic 
venation. These, however, have a rougher dentation, which extends to the 
base, a thicker texture, and the more prominent secondary veins issue at more 
obtuse angles. 

I dedicated the species in memory of the immortal founder of 
phytogenetic science, Charles Darwin. 

Locality and Horizon. — ^With the preceding species. 

Quercus Tasmanh, sp. nov. 

Plate II, Fig. 4. 

Sp. Char. — Q. foliis coriaceis oblongis, undulato-lobatis, lobis integer- 
rimis , nervatione e camptodroma et craspedodroma mixta ; nervo primario 
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valido, prominente; nervis secundariis prominentibus, subangulis acutis 
orientibus, inter se remotis, subflexuosis, marginem versus attenuatis ; nervis 
tertiariis angulo subrecto exeuntibus flexuosis, ramosis et inter se conjunctis, 
rete tenerrimum includentibns. 

01)8. — ^A fragment of a leaf, whose venation, fortunately, is so well 
preserved that its detei-mination is quite possible. The texture of the leaf, 
according to the impression, appears to be coriaceous. A restoration of the 
fragment at both ends would give the leaf an oblong form. The margin has 
been preserved in two places only, and if restored would appear at least 
undulato-lobate, but otherwise entire. The lobate character of the leaf may 
be regarded as certain from the casually preserved incision in the margin on 
one side. The portion of the margin preserved on the opposite side enables 
us to recognise its undulate character. The venation of the mere middle 
portion of a leaf at hand shows a strongly prominent midrib, from which the 
secondary veins proceed at rather considerable distances from one another, 
forming angles of 50° to 60"^. The secondary veins are prominent, not 
rectilinear, but somewhat flexuose. In the specimen before us there is 
present on one side a stronger and longer secondary vein, which at the place 
of fracture appears as if it were proceeding towards a lobe, and may most 
probably be regarded as craspedodromic. On the other side, a shorter camp- 
todromic secondary vein is perfectly preserved. At the lower end of the leaf 
fragment may be observed on either side a much finer secondary vein, in 
closer proximity to a stronger one, with which it alternates. At an equal 
distance downwards, again, a stronger secondary vein may be traced; for 
these two lesser distances added together about equal the distance between 
the stronger secondary veins. The much finer tertiary veins proceed from 
both sides of the secondary veins at almost right angles, are flexuose, 
branching, and often conjoined, and enclosed by these lies a very fine net, 
composed of square meshes, as shown in the enlargement of the venation. 
Pig. 4a. 

From a consideration of the above described characters, it does not 
seem too hazardous to assign the leaf fragment before us to the genus 
Qiiercus, since no other genus is known in which, as regards venation, form, 
and texture, there is discernible such a striking resemblance with the described 
fossil as in Quercus stellata, Wangenh., (PL, VII, figs. 1 and 3), and Q. 
hicolor, Willd. I therefore hold these two North American oaks to be the 
nearest living relatives of the Q. Tasmanii. 
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Amongst fossil species of oak, I believe it approaches most closely the 
Q. palcBococcm^ Ung, The leaves of that oak, which have been found only 
in the Possil Plora of Radoboj, and that only once, being one of the rarest 
species of the Tertiary Plora, resemble in their form, texture, and most 
characters of venation the leaf of our species. They are distinguished from 
it, however, by the different angles of departure of their tertiary veins. Of 
the Quercus palceococcua there is, besides the leaf, also an acorn, which, 
however, is more like the almost globose acorn of the Quercus lyrata, Walt. ; 
whilst the leaf, as regards the angle of departure and course of the tertiary 
veins, points more directly to the Q. alha^ Linn. It appears in this case, as 
in so many others, that in the fossil species the properties of different 
existing species of the same group are united, thus indicating the genetic 
relationship of the latter with the former as the original species. 

I named the species after Abel J. Tasman, the discoverer of 
Tasmania. 

Locality and Horizon. — Risdon, Tasmania; in yellow Travertin of 
Upper Tertiary age. 

Collection. — British Museum (Natural History Branch). 



Fagus Wilkinsoni, sp. nov. 

Plate If, Fig. 1. 

Sp. Char. — F. f oliis coriaceis, ovato-oblongis, basi acutis apicem versus 
angustatis, margine undulato-dentatis, dentibus remotis obtusissimis, simpli- 
cibus vel denticulatis ; nervatione craspedodroma ; nervo primario paullo 
prominente, recto, apicem versus attenuato ; nervis secundariis subangulis 
40-45° orientibus, tenuibus, simplicibus ; nervis tertiariis angulo recto exeun- 
tibus tenuissimis abbreviatis ramosis, ramis inter se conjunctis, rete tenerri- 
mum formantibus. 

Obs. — The size and dentation, as well as the venation, of this leaf, 
point to Fagus. The impression betrays a thick coriaceous texture, an 
ovato-oblong form, narrowed abruptly towards the base, and gradually 
towards the apex, the margin remotely dentate, with the teeth very obtuse, 
or almost undulate. The margin of the teeth is entire, or else that 
of the larger ones shows a shallow denticulation. The venation shows a 
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slightly prominent, straight, and, towards the apex, gradually narrowed 
midrib, and remarkably thin, acute-angled, simple secondary veins, 6-7 on 
each side, proceeding almost directly towards the teeth. The tertiary veins 
proceed on both sides of the secondaries at right angles ; they are very fine 
and short, and merge immediately into a very fine net, composed of almost 
rectangular, oblong meshes. (Compare the enlargement of the venation in 
Kg. lA.) 

The described beech leaf, as regards its characters, occupies an inter- 
mediate position between the Fagus prisca^ Ett., of the Cretaceous Flora, and 
the Miocene Fagus Feronice^ Ung. In its generally simple dentation and 
the coriaceous texture, it reminds us of the former but in its venation of the 
latter ; whilst the form of its leaves, the arrangement of the marginal teeth, 
and the small number of its secondary veins are common to both. We may, 
therefore, regard F. Wilkinsoni as a species whose leaves in several of 
their characters still represent the beech of the Cretaceous Epoch, but which, 
as regards their most important character, that of the venation, already 
announce a beech of the Miocone Period. The JF. Wilkinsoni ^ nevertheless, 
possesses peculiar characters, by which it is distinguished from both of the 
beeches named, more especially the fine secondary veins, and the very short 
immediately anastomosing tertiary veins. In addition to this, the obtuscness 
of the teeth, which gives an almost undulate appearance to the margin, con- 
stitutes a peculiarity in our species. Prom these facts it may be concluded 
that Fagus Wilkirisoni forms an independent link in the chain of evo- 
lution of the beeches, and also that this link, as regards time, belongs to a 
period intervening between that of the Cretaceous and Miocene species, or 
the Eocene Period. 

I have found it exceedingly interesting to compare the leaves of Fagus 
Wilkinsoni with the leaves of still existing Australian beeches. There are 
three species of the genus Fagus now living in Australia. F. Moorei^ P. 
Muell., represents, as regards the form of the leaf, to some extent the North 
American F. ferrugineai Ait., but has thick coriaceous leaves. The latter 
are ovate or lanceolate, acuminate ; the margin of the leaves and the venation 
are quite like those of F.ferruginea. In one leaf of a specimen of the F. 
Moorei, in the Royal Herbarium at Kew, I observed an indication of 
the double indentation of the margin. In the same place I found on a 
smaller leaved branch of this species all the leaves doubly dentate in this 
manner, and between the teeth at the extremities of the secondary veias 

lla 67—88 G 
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there are inserted either teeth of ahnost equal size, or else there are between 
the principal teeth and their secondary veins smaller teeth, making the double 
dentation appear more distinctly. Fagus Moorei has particularly tlie same 
leathery texture and generally simply dentate leaf as F. Wilkinwni, and 
is nearly related to it even as regards the size, form, and yenation of tlie leaf « 
JP. Moorei differs chiefly from F. Wilkinsoni only in its more numerous, 
more obtuse-angled, and more prominent secondary reins. The supposition 
that there is a genetic connection between the two species cannot, therefore, 
be wrong. We need only assume that between the F. Wilkinsoni^ which we 
recognise as Eocene, and the still existing species there is at least one inter- 
mediate link, and the chain is complete. Even if this link had not been 
discovered, we might conclude from the close relationship between F. 
Moorei and F. ferruginen^ that it must have been a descendent from the 
Ancestral species of the latter. Fortunately, however, the intermediate link 
referred to lias been discovered among the plant remains of the more recent 
Tertiary Strata of Tasmania, as will be shown in the sequel. 

Fagus Cunninghami^ Hook, fil., has also thick, leathery, but smaller 
elliptical, or more often ovate, not seldom obtusely triangular leaves. The 
mostly broader obtuse base is shortly petiolate ; the margin is usually simply 
dentate; the teeth are obtusely rounded, and directed forwards. On the 
dorsum of the tooth there is often a shallow notch, which may be regarded 
as an indication of double dentation. This supposition is borne out by the 
fact that the notch is nearer to the base than to the apex of the tooth, and 
especially by the not infrequent occurrence of two unequal notches as the 
result of a somewhat deeper cutting into the tooth. The secondary vein 
terminates in the greater or principal tooth. From a specimen with rather 
larger leaves in the lloyal Ilerbarium at Kew, collected by Mr. R. Gunn, I have 
obtained the following particulars relative to the venation. A fine, somewhat 
flexuose midrib extends to the apex of the leaf. The secondary veins are 
very fine, 3-6 on each side, issuing at angles of 40° to 50°, and branching 
towards the margin. The marginal teeth, therefore, are reached only by 
branches of the secondary veins. Tertiary veins are few, and dictyodromic> 
forming a loose net. 

Although this species in its smaller leaves, and especially in the small 
number of secondary and tertiary veins, differs more from the Fagm Wilkin-: 
8oni than the former, it is nevertheless allied to it on account of the similar 
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texture of the leaf, and the fine, not prominent secondary veins. A genetic 
relationship between the former and the latter is therefore still probable. 

Fagus Oumiiiy Hook, fll., has deciduous, almost herbaceous, small, 
broad leaves, of ovate-elliptical form. They are obtuse at both ends, and the 
margin proportionately crenate. As regards venation, these leaves differ 
essentially from those of the two former Australian species, inasmuch as the 
secondary veins do not terminate in the teeth of the margin, but in the sinuses 
between them. On each side of the midrib issue five secondary veins, very 
prominent underneath. The tertiary veins are very fine, short, merging into 
a delicate net. This species differs from Fagua WilMnsoni mostly in its 
deciduous leaves and in its venation. It belongs to another group, and 
must have descended from a peculiar arid as yet unknown ancestral species. 

I named the above described fossil species in honor of C. S. Wilkinson, 
Esq., F.G.S., Government Geologist of New South Wales, who has rendered 
much valuable service in connection with the geology of the Australian 
region referred to. 

Locality and Horizon. — ^Dalton, ^e9r Gunning ; in hard siliceous grit, 
reposing on Silurian rocks. 



Fagus risdoniana, sp. nov. 

Plate I, Figs. 18-20. 

Sp Char. — F. foliis coriaceis ovatis vel ovato-oblongis, utrinque acutis, 
vel apice acuminatis, margine simpliciter vel rarius duplicato-dentatis; nerva- 
tione craspedodroma ; nervo primario pauUo prominente, recto, apicem versus 
attenuate ; nervis secundariis numerosis, subangulis 45-50® orientibus, dis- 
tinctis simplicibus ; nervis tertiariis angulo subrecto exeuntibus tenuissimis 
simplicibus, vel ramosis, inter so conjunctis et rete tenerrimum includentibus. 

• Oh8. — The beech leaves from the tertiary strata of Risdon (PI. I, 
figs. 18-20), belong certainly to only one species, differing only slightly from 
one another as regards size and form. As regards their characters, these 
leaves are intermediate between those of the still existing F. Moorei^ F. Muell., 
and the above described F. Wilkinsoni. According to the best preserved 
specimen (Fig. 20) the texture must be regarded as coriaceous. The form is 
ovate-oblong, the base more or less acuminate, the apex somewhat prolonged. 
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the margin distinctly dentate, the teeth generally simple ; but in Fig. 18 the 
dentation becomes double towards the apex. The venation is perfectly 
craspedodromic, the midrib comparatively somewhat prominent; the secondary 
veins are more numerous, and also somewhat more strongly developed than 
in F. Wilkinsoniy and their originating angles more obtuse, thus clearly 
indicating an approach to the F. Moorei. The tertiary veins are very fine, 
branching and connected, and, together with the leaf net, very similar to those 
of the living species referred to. (Compare the enlargement of the* venation. 
Fig. 20a.) 

The Fagua risdoniana also betrays much analogy, on the one hand, with 
the Miocene F. Deucalionis* (the progressive form of the F. FeronicBj TJng.), 
from which it is distinguished only by the thicker texture, and the generally 
simple dentation of the margin, and, on the other hand, with its descendant, 
the F. Jerruffinea, Ait. The Fagus risdoniana may therefore justly be con- 
sidered as the genetic connecting link between the Eocene F. JFilkinsoni, and 
the still existing F. Moorei, and, indeed, as the descendant of the former and 
the ancestor of the latter. 

Locality and Sorizon. — Risdon, Tasmania; in yellow Travertin of 
Upper Tertiary age. 

Collection. — British Museum (Natural History Branch). 



Castanopsis Benthami, sp. nov, 

Plate II, Fig. 10. 

Sp. Char. — C. foliis coriaceis clongato-lanceolatis, integerrimis, basi 
acutis ; nervatione camptodroma ; nervo primario valido prominente, recto, 
apicem versus sensim attenuate; ncrvis secundariis distinctis, subangulis 
70-80** orientibus, numerosis, basem versus abbreviatis et opproximatis, mar- 
ginem versus adscendentibus et attenuatis ; nervis tertiariis inconspicuis. 

Oha. — ^A leaf presenting a striking correspondence with leaves of species 
of Castanopsis. The genus named, whose species, with one single exception, 

* This species should be erased from the ** Flora Fossilis Artica." The illustrations shown in vol. i, on PL 
Vin, figs. 1-4, and PL XLVI, fig. 4 ; and in voL vi, PL IV, tig 3, of this work, are representations of leaf fossils, which 
have a somewhat thicker texture, and stronger, prominent, less branched tertiary veins, than the leaves of the 

ries named. These fossils were all derived from the locality of Atanekerdluk above referred to, and belong 
probably to forms of the Quercus gratidandica. In the Tertiary Flora of the Arctic Zone occur various 
beech remains which belong to other species ; but amongst them I have failed to discover those of the Fergus 
Ihucalionis, 
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inhabit Asia, has mostly coriaceous lanceolate leaves, with approximate, camp- 
todromic secondary veins, ascending towards the margin. It is more especially 
the leaves of Ca^tanopsis argenteay De Cand., var, Martahanica^ De Cand. 
(PI. VII, fig. 8), C. tribuloideSf De Cand., C. Tungurrut, De Cand., and 
C. concinnay De Cand. (PL VII, fig. 9), which, in addition to the pecnlarities 
named, possess also the marginal characters and form of leaf of the described 
fossil. In this latter the tertiary veins are wanting. But as in the leaves of 
CastanopsiSy especially in those of the analogous species quoted, the tertiary 
veins and the reticulation are not prominent, the imderside being covered 
with a tomentum, the absence in the unfavourable stone matrix of Dalton of 
the tertiary veins and the network of the fossil Castanopsis leaf is easily 
explained, and the circumstance may even be regarded as an additional proof 
of the correct determination of our fossil as a Castanopsis. The species 
approaches the Castanopsis mephitidioides. Gey. sp., from the Eocene Flora 
of Borneo, but differs from it in its less ascending secondary veins. 

I named this species in honor of Mr. George Bentham, of London, the 
venerable chief of British botanists, and a great writer on the Flora of 
Australia. 

Locality and Horizon. — Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rocks. 



SALICINEJE. 

Salix Cormickii, sp. nov. 

Plate II, Figs. 8, 9. 

Sp. Char. — S. foliis breviter petiolatis, vix coriaceis, lanccolatis, 
utrinque angustatis, margine dentatis; nervatione dictyodroma; nervo primario 
distincto recto, apicem versus valde attenuate ; nervis secundariis sub angulis 
variis plus minusve acutis orientibus, approximatis, insequilongis, tenuibus, 
flexuosis, marginem versus adscendentibus ; nervis tertiariis inconspicuis. 

Obs. — Leaves from the so-called Travertin, near Hobart, show- 
ing the greatest similarity with willow leaves. All the characters point to 
Salix y the texture, the form of the leaf, the dentation of the margin, and 
the venation. The last, shown enlarged in Fig. 8a, must be regarded as 



dictyodromic*, and correspondB very well with the Bimilarlj designated 
venation of Salix fragili*, S. alba, S. purpurea, and other species of this 
.genus. I have no hesitation, therefore, in referring these leaf fossils, which 
were collected hy Dr. R. MacCormick, Naval Surgeon of the Autarctic Ex- 
pedition of the vessels " Erebus" and "Terror," to Salix. As regards hitherto 
described European Tertiary plants, our species approaches most closely the 
S. variam, Goepp., which occurs also in the Tertiary Flora of the Arctic Zone. 
In the North American Tertiary Flora only entire-leaved willows have, so far, 
been discovered, among which the iS". tabellaria, Le8q.,t is in some measure 
.analogous to S. Cormickii. 

Locality and Horumi. — Near Hobart, Tasmania ; in yellow Travertin 
of Upper Tertiary Age. 

Collection, — British Museum (Natural History Branch). 

MORE^. 

(?«iiM— FIOONIUM. 

Oen. Char. — Nervatione camptodroma; nervis seeundariis duplicis 
generis, firmis et tenuissimis, flrmis subangulis 4,5-60° orientibus prominon- 
tibus ; nervos secundarios tenuissimos plures, includentibus. 

FiCONIUM SOLANDEI, Sp. tlOV. 
Plato ni, Fig. 4. 

Sp. Char. — F. foliis coriaceis ovato-lanceolatis, basi acutis, apicc acu- 
minatis, margine intcgerrimis ; nervo primario valido prominente recto, 

* Many years ago the torm " dictyo'lromk rcnatloii" (netzUufige Nervation), which I have introduced into 

JJiyto-jiaia.'oiitoIogical scienue, was objected to as unsuitable and useleaa. The objection woe grounded on tbu 
a<it that thera arc ca*e* in which dictyodromic venation cannot be distinguished from camptodroniic venation. 
Now, I myself was the first to observe that dictyodromic venation merges into the camptodromic. Even tlui 
crupododromic form of venation, to which no exception has been taken, merges into the camptodromic form 
(e.jj., in Qturcw). These forms of venation are simply links in a series of properties, just as the hexahedron, the 
octahedron, the rhombic-dodecahedron, Ac, are members of theteaseral [or cubic] system of crystals, and may all 
enter into combination. Vet it does not appear to liave occurred to anybody that these terms are o£ no use in 
crystallographv. 1 have not deemed it worUi my while to take any notice of such trifling abjections. But as it 
appears ttiat lately i have been again accused from the same quarter of introducing useless distinguishing 
characters into the study of the venation of loaves for phyto-pnl^ontological purposes, 1 think it advisable to 
take this opportunity of saving the term dictyodromic (" netiinufig "), which is the one especially objected to, 
from annihilation. 1 may add that I use the term with advantage only when the secnndary veins of a leaf are 
.gently llejuose from their origin, and in their further course merge into the leaf net. This peculiarity is a very 
strikmg one, and a leaf possessing It^ — for example, the Zcnohia fiorilimida (Ettingsbausen, lilattskelcto 
der Diootyledonen, PI. XXXVIIl, figs. 5, 0)— is remarkably different from one with camptoiiromic venation j 
lor example, the ForiUroaia d'-JTormU (Ettingshausen, loc. clt., I'l. XXVIII, fig, 1). The two examples adduced 
«ro of nearly the same form and sise. 

+ L. LesQuereux, " On Species of Fossil Plants from the Tertiary of the titate of Mississippi." TVoiia. Am. 
FhU. Sac, voL xiii, p. 414, PL XVII, fig. 4. 
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excurrente, apioem versus angustato ; nenris seciindariis firmis marginem 
versus adscendentibus, attenuatis, infimis abbreviatis laqueos formantibus ; 
nervis secundariis tenuissimis inter se et cum firmis paralleUs, simplicibus 
approximatis ; nervis tertiariis inconspicuis. 

Ohs. — A strong coriaceous leaf, whose thick entire margin appears 
very prominent in the impression. The form and venation of this leaf reveal. 
at once the characters of a fig-like leaf. In many species of Ficiis are found, 
as in the leaf fossil Fig. 4, stronger and weaker almost parallel secondary 
veins, alternating in such a manner that between every two stronger veins 
there are two or more finer veins. (Compare Ettingshausen, Blattskelete der 
Apetalen, Ficua parasitica^ PI. XIX, figs. 5, 6 ; F. Benjaminea^ PI. XVII, 
figs. 3, 4.) On a close examination of the described leaf fossil, however, I 
hesitate to refer it to the genus Fictis itself. The distance between the 
secondary veins is more unequal, and their originating angles vary 
more than in Ficma. The fossil is especially remarkable for the greatly 
varying strength of the secondary veins. Whilst in the impression the 
strong secondary veins are very prominent, the fine intermediate ones are 
scarcely perceptible without the lens. Fig. 4a shows an enlargement of this 
venation, taken from a place near the apeic of the leaf. The fact of the 
venation being so different from Ficvs has induced me to constitute it a 
separate genus. The species is named after the naturalist, Daniel C. Solander,^ 
the companion of Captain Cook. 

Locality and Horizon. — Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rocks. 



ABTOCABPFJEJ. 

Artocarpidium Stuarti, sp. nov. 

Plate III, Fig. 5. 

Sp. Char. — ^A. foliis magnis, coriaceis, oblongis acuminatis intcgerrimis; 
nervatione camptodroma; nervo primario valido prominente, recto, apicem 
versus attenuate ; nervis secimdariis subangulis 55-65° orientibus, firmis, 
inter se remotis, marginem versus adscendentibus attenuatisque ; nervis 
tertiariis e latere externo nervorum secundariorum subangulis acutis, e nervo. 
primario subangulo obtusiore vel recto exeuntibus, tenuibus, simplicibus et 
ramosis inter se conjunctis ; rete macrosynammatum includentibus. 
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Oba. — ^A leaf which, if completed, would present a large oblong or 
lanceolate leaf, resembling in its characters the Artocarpidium leaves of the 
Tertiary Plora of Europe. It approaches the entire margined leaves of A. 
integrifolium^ U^g-? and A. bilinicum, Ett,, but is much larger and of a more 
oblong form. In Fig. 5a the venation is shown enlarged. It resembles that 
of Artocarpus rigida (Ettingshausen, Blattskelete der Apetalen, PI. XX, figs. 
1, 2). That species has similar camptodromic secondary veins, which, 
however, are more approximate. The fossil should not be confounded with 
those Magnolia leaves which are similar only in size and form, but have a 
quite different reticulation. I name this species after John MacDouall 
Stuart, one of the most intrepid and deserving explores of the interior of 
Australia, where he perished in the performance of his duty.* 

Locality and Sorizon. — ^Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rocks. 



LA UBINEAS. 

CiNNAMOMTJM POLYMORPHOrDES, McCoy. 

Plate III, Fig. 2. 

C polymorplioides, McCoy, in Smyth*s Progress Reix)!-!, Geol. Survey, Vic, 1874, p. 35 ; Ibidy ii 

1875, p. 24.t 

Sp. Char. — C. foliis petiolatis coriaceis, oblongis, basi acutiusculis, 
margine integerrimis ; nervatione acrodroma; nervo primario valido, recto, 
apicem versus attenuato ; nervis secundariis paucis, firmis, basilaribus apicem 
baud attingentibus, margin! approximatis, reliquis subangulis 70-80° orienti- 
bus, valde arcuatis, inter se remotis ; nervis tertiariis inconspicuis. 

Oba. — This species resembles in its venation the leaves of Cmnamomum 
polymorphum^ A. Braun, but differs as regards the size of the leaf and the 
almost basally acrodromic and more developed, prominent, strongly-arched, 
secondary veins. The tertiary veins, which are not preserved in the impres- 
sion, must have been very fine. The leaf fossil figured, in which the apex is 
wanting, formed part of the collection named as above. 

Locality and Sorizon. — ^Dalton, near Gunning ; in hard siliceous grit, 

reposing on Silurian rocks. 

-—^— ■ - _■ - ■ - — _ — - - - - - — — — . — — ^^.^.^j 

• [Not 80. Mr. MacDouall Stuart died in England, June 16th, 1869.— R.R. jnr.] 
t [See also McCoy, Prod. Pal. Victoria, 1876, Dec. iv, p. 31, t. 40, f. 1-3.— R.E., jnr,] 
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CiNNAMOMUM LEICHHARDTn, Sp. flOV. 

Plate IIT, Fig. 1. 

Sp. Char. — C. foliis coriaceis rigidis oblongis, apice angustatis, margine 
integerrimis ; nervatione acrodroma ; nervo primario pervalido, recto apicem 
versus angustato ; nervis secundariis validis, basilaribus apicem attingentibus, 
reliquis subangulis acutis orientibus, rectis vel paullo arcuatis, inter se 
remotis, cum basilaribus anastomosantibus ; nervis tertiariis distinctis trans- 
versis. 

Oha. — A leaf belonging, no doubt, to Cinnamomum ; but not referable 
to the above described leaf of C. polymorphoidesy the venation showing several 
striking differences. The fragment resembles the upper portion of an oblong 
leaf, whose apex is narrowed. The very prominent margin and the strong 
principal veins indicate the rigid and coriaceous nature of the leaf. The 
venation shows on either side a perfectly acrodromic basal vein, which is 
connected, at least in the upper portion of the leaf, with the other secondary 
veins. These latter are almost rectilinear, and scarcely reduced in thickness. 
The tertiary veins are distinctly visible, and transverse. This species reminds 
one of Cinnamomum spectabile, Heer, which has, however, smaller and 
shorter leaves, with more strongly developed tertiary veins. 

Among hitherto known large-leaved forms of tertiary species of 
Cinnam^oniumy the C. mississippiensej Lesq., of the tertiary of North America, 
and C. Kanii, Heer, sp.,* of the Tertiary Flora of the Arctic Zone, may be 
regarded as related species. 

* The maffliificent laurinaceous leaves which were discovered in the Tertiary Strata of Atanekerdluk, in 
North Greenlano, and described and figured as Daphnogene Kanii (Flora Fossilis Artica, vol. i, p. 113, PI. XIV, 
figs. 1-5, and PI. XVI, fig. 1), are declared by O. Heer to be distinct from Cinnamomum, on account of the petiole 
being thickened at the point of its insertion in the leaf, and the absence of continuous veinlets in the central 
principal areas, and finally because of the presence of intermediate lines traversing the principal areas of the leaf. 

As regards the petiole, it is found m all Cinnamomum leaves with basal principal veins, comparatively 
thicker than in this instance, as well as in those Cinnamomum leaves in which there are usually no basal veins 
beyond the primary one, and in a few exceptional cases where the lower secondary veins are basal. Compare, for 
example, the leaf of Cinnamomum polymorphum (Heer's Tertiai^ Flora of Switzerland, vol. ii, PI. XCIII, fig. 25). 
A glance at those Cinnamomum leaves, in which no basal principal veins occur, except the primary, will be 
sufficient to convince us that the primary nerve is thickened as far as the origin of the strong lowest secondary 
veins ; indeed, I have often observed a distinct swelling at this point. When the petiole, or primary nerve, 
sends out stronger veins into the leaf, a considerable weakening must result, leaving the petiole, or primary 
nerve, proportionately thicker below the dividing point, where again the divergence and production of the basal 
veins may cause a local swelling of the petiole, or primary nerve. Concerning this swelling of the petiole at its 
insertion into the leaf, which Heer considers of so much importance, it is only very slight in the leaf of PI. XIV, 
fig. 1 {loc, cU.)j and in the basal portion PI. XVI, fig. 1, it only appears distinct above the point of insertion. In 
the basal fragment, PI. XIV, fig. 2, the petiole occurs just at the line of fracture, and the swelling referred to, 
supposing the missing portion to be restored, would appear to be also inconsiderable. But this slight swelling of 
the ^tioTe at the point of departure of stronger basal veins occurs, not only in larger Cinnamomum leaves, but 
also in the leaves of many other species (compare, for example, Ettingshausen, Blattskelete der Apetalen, PI. I, 
fig. 1, and PI. IV, fig. 1), showing plainly that it is caused by the production of diverging basal veins. The 
cinnamon-like leaves from Atanekoraluk, therefore, as regards the properties of the petiole, present nothing that 
is uncommon, or on which any generic difference can be founded. 

When Heer states (p. 113) in the work quoted that there are no continuous veinlets in the central principal 
areas, he can only mean tnat the veinlets are generally branching, because non-branching ^ and therefore con- 

11a 67—88 H 
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I dedicate this species in memory of Dr. Leichliardt, the German 
explorer in Australia, who undertook difficult exploratory journeys in the 
interior of the Continent, and was with his companions irretrievably lost. 

Locality and Horizon. — ^Dalton^ near Gunning, with the preceding. 



CiNNAMOMUM WOODWARDII, Sp. nOV. 

Plate III, Fig. 3. 

Sp. Char. — C. f oliis rigidis coriaceis ovato-lanceolatis utrinque obtusis, 
margine integerrimis ; nervatione acrodroma ; ncrvo primario firmo, recto ; 
nervis secundariis infimis suprabasilaribus, acrodromis distinctis, subangulis 
65-75° orientibus, curvatis, apicem non attingentibus ; nervis secundariis 
reliquis angulo subrecto egredientibus, inter se distantibus, curvatis, marginem 
adscendentibus ; nervis tertiariis solummodo in latere extemo nervorum 
acrodromorum conspicuis, approximatis, curvatis, simplicibus. 

A Cinnamomum leaf resembling most nearly that of C. Scheuchzerij 
but differing in the obtuse originating angles of the acrodromic secondary 
veins. Judging from the strong impression left in the rock by the fossil, 
the consistence of the leaf must have been remarkably rigid, which is not 
the case in the species mentioned. 

I named this species in honor of my highly esteemed friend, Dr. 
Henry Woodward, Keeper of the Geological Department of the British 
Museum, London. 

Locality and Horizon. — Shoebridge, near Hobart, Tasmania ; Tertiary 
limestone. 

Collection. — British Museum (Natural History Branch) . 

tinuoos veinlets do undoubtedly occur, a« may be seen from tbe illustratioua given by himaelf (PI. XIV, figs. 1 
and 2, on the upper portion of the leaves } and PL XVI, fig. 1, also in the lower portion of a leaf). On tlie other 
hand there occur in the central principal areas of Cinnamomum leaves, besides continuous veinlets, also branchin^^ 
ones ; the latter are especially frequent in (7. camphora (Ettingshausen, Blattskelete der Apetalen, PI. XX A, 
figs. 6-7 ; Blattskelete der Dicotyledonen, PI. XVIII, figs. 6-10), and among fossil species in C, sjKclahile (Heer, 
Tertiarflora der Schwei*, voL ii, PI. XCVI, fig. 6). The more or less frequent occurrence of branching veinlets 
would in this case, however, be insufiicient foundation for anything beyona a specific difierence, at the utmost. 

As regards finally the intermediate lines in the principal areas of the leaf, they are nothing but the 
adjoining stronger and more prominent anastomosing loops of the veinlets. Similar looping veins are also found 
traversing the principal areas in cinnamon leaves, although never in the two immediately adjacent to the middle 
vein, and never in the middle of the areas. In Cinnamomum zeylanicum {vide Ettingjshausen, Blattskelete der 
Apetalen,, PL XXX, fig. 11) the looping veins are quite close to the margin, whilst in C. camphora they are 
more distant from the margin. I am unable to perceive anything beyond a specific difference in this variable 
occurrence and position of tiie anastomosing loops at the base of the leaf, and hence I place the abovementioned 
leaves of Laurineae from Atanekerdluk under Ctnnamomum, 
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CiNNAMOMUM HOBARTIANUM, Sp. flOV. 

Plate VI, Fig. 2. 

Sp. Char. — C. foliis petiolatis coriaceis, ovato-lanceolatis vel lanceo- 
latis (?) basi angustatis, margine integemmis ; nervatione acrodroma ; nervo 
primario basi valido, recto, subito angustato; nervis secundariis infimis 
suprabasilaribus, acrodromis, distinctis, subangulis 40-50° orientibus, abbre- 
viatis ; nervis secundariis reliquis subangulis vix obtusioribus egredientibus, 
tenuibus, abbreviatis, subrectis, simplicibus ; nervis tertiariis in latere 
extcrno nervorum acrodromorum prominentibus, remotis curvatis simplicibus, 
reliquis tenuissimis rete tenerrimum microsynnamatum formantibus. 

Obs. — This small fragment of a leaf, which was collected near Hobart 
by Mr. MacCormick, the surgeon of the ships "Erebus" and "Terror,** 
shows, fortunately, a characteristic portion of the leaf with well preserved 
venation, which renders its determination quite easy. The fossil belongs to a 
Cinnamomum which differs distinctly from all hitherto described leaves of 
that genus in its peculiar venation. From a midrib which is very prominent 
at the base, but soon abruptly contracted, proceed above the base two short 
acrodromic secondary veins. The other secondary veins, as far as can be 
ascertained from the fragment, are also comparatively very short and 
undivided. Prom the outer sides of the acrodromic secondary veins proceed 
a few stronger tertiary veins. The others are very fine and short, merging 
into a minute reticulation, as shown in Fig. 2a, which is an enlargement of 
this venation. 

Locality and Sorizon. — Near Hobart, Tasmania ; in yellow Travertin 
of Upper Tertiary age. 

Collection. — ^British Museum (Natural History Branch). 



Laurtjs australiensis, sp. nov. 

Plate IV, Fig. 1. 

Sp. Char. — L. foliis rigidis coriaceis, oblongis, basi rotundatis, apice 
obtusis, margine integerrimis; nervatione camptodroma; nervo primario valido 
recto excurrente ; nervis secundariis subangulis 70-80° orientibus insequilongis 
tenuibus, valde arcuatis, furcatis, ramis ssepe inter se conjunctis; nervis 
tertiariis inconspicuis. 
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Obs. — This leaf rereals a remarkably rigid texture, and shows an oblong 
form obtuse at both ends, a prominent entire margin, and a camptodromic 
venation with proportionately very fine, branching, anastomosing secondary 
veins, proceeding from a very strong midrib at not very acute angles. The 
tertiary veins, which probably had been very fine, and merging into a very 
minute net, are not preserved in the impression. As the fossil, however, in 
regard to its characters, corresponds best with leaves of existing and fossil 
Laurineje, I believe it shoidd be incorporated in that order. And because of 
its striking similarity with the European tertiary Zanrus Sicoszoicieianay 
Un*?., I refer it to Li^ants itself. In the North American Tertiarv Flora, the 
Z. ;foeiifiis, Lesq.> approaches the Australian species. The latter differs 
from both of the species named, partly in its larger, broader leaves, and 
jttrtly in its finer, more obtuse-angled, secondary veins. A more detailed 
comparison with other fossil and living species of JLaarM would be of no 
use until more perfect fossils are procured. 

X<H*ii/i7y and HorhoH. — Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rocks* 



PBOTEACILE. 

LOMATIA PRJELOyGITOLIA, Sp. MOC. 

FUte TL Fuc. S. 
Jciia^stoc. Xocww ecc. Ropers ami Piroc. R Sec.. Tasmiiziix 5?r 1S>1 Tdi PLice\ Fis- 15. 

5/». Cif^i\ — L foliis subcoriaceis lanceolatis, acuminatis. remote denti- 
cidatts ; nervatione brwhidodroma : nervo primario firmo. apicem versus valde 
at:enua:o; norvis seoundariis suban^rulis aeutis variis orientibus adscen- 

douribusw raoiosis : nervis terttiriis dictvcdromis. 

Oi^^ — ^Th:s is a mere fragment of a leaf, it b true, but it is easily 
restored as a Ianoeola:e leaf wb^se venarion is broehid»?dn>mic. The margin 
of the upper p«?mon is r.^mjcely denticsiLire. but most probably entire towards 
the base. T!ie texture aoTe^rs :o nave been rather rl:jid, or ahnot^t o>riaceousw 
Thus fs}S5>iI cooptires best wl:i t'l^ I^-ives •>: the A:i^triliaa Lyjk'^tL% lo»j[^l^i**^ 
R. Bc^^wn Etting^iaaseti. B-ji:n:>i:±iete t!er Apetalen. PL XLII. fi^ l»>-li: 
Blattskelete vier Kcocvled ^ce^. PL XXII. iz. ^ . T!ie sreeie^ mentioned has 
leaves n^aich. as re^nnis f:{m. i:?n:ati:'n. texizire. and veoation. are so s£mibur 
to it that the ivientity of the Jrecies mirit be ass;iined. Thi$ is esjjwvwllT 
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the case in respect to those smaller denticulate leaves which are less narrowed 
towards the apex, one of which is shown nature-printed in Fig. 11 in the work 
quoted above. The venation only is slightly different ; the secondary veins 
in the fossil leaf are somewhat more remote, and more bent. For these 
reasons I conclude that the described leaf is the remains of a species of 
Lomatia^ which is nearest allied to the Lomatia longifolia at present existing 
in Australia, and, in fact, its ancestor. 

The genus Lomatia can undoubtedly be traced in the European Tertiary 
Flora through fruits and leaves. Among described species of that flora the 
L. borealis^ Heer, from the Miocene Baltic Flora comes nearest to the above 
species, but is distinguished by its more approximate secondary veins. 

The Tertiary Flora of North America also contains a species of Zomatia, 
which has been eiToneously named Myrica Torreyi by Lesquereux.* The 
leaves of this species are very similar to those of the Lomatia latior, Heer, 
of the Baltic Flora, and possess likewise a marginal vein, which does not 
occur in Myrica. The fact that, as Lesquereux states, in the same layer in 
which his Myrica Torreyi occurs, fruits of Myrica were also found, is no 
reason for declaring the Lomatia leaves to be Myrica^ inasmuch as in that 
layer occur genuine Myrica leaves, to which the fruits referred to undoubtedly 
belong, and in addition also other remains which Lesquereux does not hold 
to be Myrica. 

The living Lomatia longifolia and the fossil Australian i. prielongi^ 
folia have not rigid but only subcoriaceous leaves ; the American L. Torreyi^ 
Lesq., corresponds to both in this respect, but is distinguished by its more 
numerous secondary veins. 

* Lesquereux, Contributions to the Fossil Flora of the Western Territories. Part II. The Tertiary 
Flora, p. 129, PI. XVl, figs. 3-10. The leaves figured have, in general, it is admitted, the form of leaf and 
dentation of Myrica, but at the same time a venation which is unknown in either living or fossil Myrica leaves. 
But as there are a great number of other different plants which have the same form of leaf as the latter, it is 
difficult to understand why these fossils have been brought under Myrica rather than under Lomatia, notwith- 
standing that the venation points by no means to Myrica, but directly to Lomatia ; and notwithstanding also 
that Lesquereux quite correctly refers to Lomatia latior, Heer, with which, even as regards the venation, the 
leaf fossils in question show so much resemblance, that the identity of the species might be assumed. Lesquereux 
ascribes a thin membranous texture to the leaves of his Myrica Torreyi. On the other hand, the figures 
published by him show rather a strong or almost coriaceous texture. The midrib of the leaves is strong, their 
margins very prominent, especially when compared with the representations ^ven by Lesquereux of, for example, 
delicate portions of the SpheHonteris nigricans, loc, cit., PI. XI, ne. 4 ; of the leaf of the Nywa lanceolata, loc, cit., 
PI. XXXV, fig 5, or of the leaflets of Sapin/lus angustifoliua, PI. XLIX, figs. 2 7. On the other hand, the dentate 
margin of the coriaceous leaf of the Dryandroides Clebnmi {Querctts, Lesq.), PI. XX, fig. 2, does not appear more 
prominent than the margin of the leaf in the drawings of the Myrica Torreyi, Hence, I conclude, relying on 
the well known truthfulness of Lesquereux's drawing, tliat the consistence of the fossil leaves in question must 
have been, not membranous, but ratner coriaceous. This would render its correspondence with Lomatia latior, 
Heer, which has a coriaceous texture, still more striking, and remove all doubt as to the near affinity, if not 
identity, of these fossils. The species of Lomatia named from the Miocene Baltic Flora, has somewhat smaller 
leaves, and more approximate, less branching secondary veins than the L. Torreyi, On this alone must rest, at 
present, whatever specific difference there be, until a complete material shall renaer further elucidation possible, 
and thus prove conclusively that the Proteaceie were not wanting even in the North American Tertiary Flora. 



46 

Locality and Horizon. — One-tree Point and Pipeclay Bluff, Camelian 
Bay, Estuary of the Birer Derwent, Tasmania ; Upper Tertiary L?af beds. 

Collection. — B. M. Johnston. 

KXIGHTIA DALTOXIAXA, Sp. nor. 
Plate VL Fi;:. 7. 

Sp. Char, — K. foliis coriaeeis oblongis rel lanceolatis irre^uhiriter 
dentatis, dentibus obtusiusculis ; nerro primario finno, recto, prominente ; 
nervis secundariLs ot tertiariis non conspicuLs. 

Ohs. — Xotwitlistanding: that this fossil leaf shows no more than a 
peculiar irre^larly dentate margin, and a prominent straight midi-ib, toirether 
with an obloni? form and a coriaceous texture, I will, considerins: the small 
numl)er of fossil plants which have as yet l)een brought to light from the 
Tertiary of Australia, endeavour, instead of putting it aside, to determine 
the same. At the first glance, the genus Knightia occurred to my mind, and, 
in fact, I am able to assign several reasons why the specimen should l>c 
referred to that genus, which at present is indigenous to Xew Zealand. Our 
fossil appears to correspond to a variety of the Knightia excelsa, B.Brown, with 
oblong leaves (compare Ettingshausen, Blattskelete der Apetalen, PL XLIII, 
figs. 2, 3). The unequal obtuse teeth of the margin correspond exactly to 
those of the leaf quoted. Fig. 2. In Knight ia the consistence of the leaf is 
very thick, the secondary and tertiary veins proportionately fine, and the 
meshes of the net very narrow and delicate, so that the non-preservation of 
these veins in the fossil Knight ia would be easily explained. 

Locality and Horizon. — Dalton, near Gunning; in hard siliceous grit, 
reposing on Silurian rocks. 

Dryaxdroides JoHxsTOxn, sp. not. 

Plate IV, Fig. 9. 
Jobnston, Xot«, etc., Papers and Proc. R. 8oc., Tasmania, for 1881 [8th Plate], fig. 29. 

Sp. Char. — D. foliis coriaeeis elongato-lanceolatis vel lineari-laneeo- 
latis, basem versus sensim angustatis, margine grosse serratis ; nervatione 
craspedodroma ; nervo primario valido, prominente recto ; nerris secundariis 
subangiilis 75-9')'' orientibus, tcnuibus parallelis, simplicibus subrectis vel 
paullo arcuatis, valde approximatis, in omni dente 2-3; nervis tertiariis 
inconspicuis. 
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Oi«.— It cannot be denied that this leaf has great similarity with 
i^ome fossils from the Tertiary Strata of Central Europe, and incorporated 
with the Proteacae. The decidedly prominent margin indicates a coriaceous 
texture, and an elongate-lanceolate form may be deduced from the fragment 
at hand. The teeth are rather long, forwardly dbected, and without spines. 
The midrib appears to have been injured in several places, but it is quite 
evident that it must have been rather strong and prominent. The secondary 
veins are simple, rectilinear, or very slightly arcuate, approximate, and issuing 
at nearly right angles ; between each pair of secondary veins ending in the 
points of the teeth, lie two or three scarcely finer parallel veins, which end in 
the dorsal portion of the tooth. Of the tertiary veins nothing has been pre- 
served, but they were probably very fine, short, and dictyodromic. The 
characters described, however, are found also, sometimes exactly, and some- 
times approximately, in the leaves of existing Proteacse. The greatest simi- 
larity is shown in Bankna attenuata^ H. Brown (see Ettingshausen, 
Blattskelete der Apetalen, PI. XLVI, figs. 1, 3), whose leaves in the denta- 
tion of the margin (the teeth being likewise without spines), and the characters 
of the venation (one character of the secondary veins excepted), agree to a 
remarkable extent with the fossil. In Bankaia attemtata, and in most of 
the other species of JBcrnksiay there proceed between every two secondary 
veins, ending in the points of the teeth, not equal but unequal secondary 
veins, and, in fact, usually one stronger, and on either side thereof one 
weaker, alternately. The first of these latter proceeds towards the dental 
sinus, where it divides, into two branches of unequal length ; the others are 
shorter, and become lost in the reticulation of the leaf. This peculiarity of 
the secondary veins is even more striking in Banksia cemula, R. Brown 
(Ettingshausen, loc. cit., PI. XLIV, figs. 6-8), B. serrata^ R. Brown (Ettings- 
hausen, loc. cit., PL XLV, figs. 1-5), and others, in which the vein proceeding 
towards the dental sinus, sends out two branches, wliich enter the teeth as 
marginal veins, approximating the margin very closely. In Banksias with 
lobate leaves, and in most species of Dryandra^ we find in each lobe several 
equal or unequal secondary veins converging towards the apex of the lobe, 
and anastomosing with one another, or at least with the central vein, 
running into the apex of the lobe. The finer and the outer shorter secondary 
veins of the lobes are mostly branched. The fossil described, therefore, 
possesses properties wliich are shared by Banksia and Bryandra alike, viz., 
the coriaceous texture, the strong midrib, and the either rectilinear or slightly 
arcuate, approximate secondaiy veins, of which two or three proceed towards 
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each tooth. But at the same time it also shows peculiarities which belong to 
neither genus, such as the undivided, equally fine, parallel secondary veins, 
ending partly in the point and partly in the margin of the teeth. It cannot, 
therefore, be properly referred to either Banksia or Dryandra^ but must be 
entered under an extinct genus of the past, which embraced both Banksia 
and Dryandra as their progenitor, and of which certain forms have since 
been differentiated into real Banksias and Dryandras. For the present I 
assume that such progenitor was identical with the proteaceous genus 
DryandroideSj erected by linger. 

An inclusion of the described fossil among the MyricacecB is out of the 
question, inasmuch as a venation such as has just been portrayed does not 
occur in that order. Of hitherto known fossil Proteacese, the Dryandroides 
basaltica, Ett., from the Fossil Flora of Bilin, and the North American D. 
Cleburniy Lesq., sp.,* are its nearest relatives as regards form, dentation of 
margin, and venation. The distances between the right-angled secondary 
veins are also similar, but the intermediate veins are wanting in the two 
species just named. I dedicated this species to its discoverer, R. M. John- 
ston, Esq., who has made careful and assiduous researches among the tertiary 
regions of Tasmania. 

Locality and Sorizon. — One-tree Point and Pipeclay Bluff, Camelian 
Bay, Estuary of the River Derwent, Tasmania ; Upper Tertiary Leaf beds. 

Collection. — B. M. Johnston. 



Oamopetalas. 

RUBIACEJE. 

COPROSMA PR^CUSPIDIFOLIA, Sp. UOV. 

Plate V, Fig. 6. 

Sp. Char. — C. foliis petiolatis coriaceis, obovatis, basi angustatis apice 
acuto spinula armatis, margine integerrimis ; nervatione camptodroma ; nervo 

* licsquereux compares the fossil figured as Quercuft Clebumi on Plate XX, fig. 2, in the work referred to, 
with the leaves of Quercwt urophyllu, Ung. These are, however, not narrowed at the base, as the fossil quoted ; 
they have further a very pronounced asymmetry, which in the latter is barely apparent ; and finally, they have 
their secondary veins right-angled on one side only, but on the other side rather acute-angled. In the fossil 
quoted, on the contrary, the secondary veins issue on both sides of the midrib at almost right angles. Hence 
the above analogy, and generally the inclusion of the fossil among the oaks, are unfounded. On the other hand, 
the fossil betrays a much closer affinity with the species of ' Ih^androides, As regards the dentation of the 
margin and the venation, it resembles the D, cuneata, Sap., but as regards the form of the leaf the 2>. baeaUica, 
£tt* 
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primario firmo, subflexuoso, oxcurrente, apicem versus angustato; nervis 
secundariis in uno latere 3-i, subangulis 40-50° orientibus, distinctis 
marginem ascendentibus ramosis ; nervis tertiariis vix conspicnis. 

OJ*.— This leaf reminds one of the Cinchonidium leaves of the Fossil 
Floras of Sagor and Bilin. As regards its characters, it approximates especially 
the leaves of C. mucronatum^ Ett., and O. coprosmcefolium^ Ett. It is, how- 
ever, distinguished from both in its thicker coriaceous texture and the 
smaller number of more acute-angled secondary veins. It has a more 
prominent spinule, and more distant, more bent, and forwardly ascending 
secondary veins than the C mucronatnm^ which it otherwise resembles. It 
has, further, a shorter petiole, and is more narrowed towards the base than 
C. coprosmcefolium^ with which it agrees best as regards the form and size 
of the leaf, as well as the characters of the secondary veins. Among the 
North American Tertiary plants, the Cinchonidium Oopeanuniy Lesq., sp.,* may 
be mentioned as approximating the described Australian species. 

Among leaves of existing Bubiacece^ I find the leaves of Coprosnia 
cvspidifolia, De Cand., from Australia (see Ettingshausen, Blattskelete der 
Dicotyledonen PI. XXIV, fig. 8), which are likewise provided with a strong 
spinule, so closely corresponding to the described fossil in texture, form, and 
venation, that I have no hesitation whatever in including it under the genus 
Coprosma itself. 

Locality and Horizon. — One-tree Point and Pipeclay Bluff, Carnelian 
Bay, Estuary of the River Derwent, Tasmania ; Upper Tertiary Leaf beds. 



AFOCYNACEJE. 
Apocynophtllum Etheridgei, sp. nov. 

Plate VI, Fig. 4. 

rp. Char. — A. foliis submembranaceis, elongato-lanceolatis, apice 
acuminatis, integerrimis ; nervatione brochidodroma ; nervo primario pro- 
minente, recto, apicem versus attenuate ; nervis secundariis numerosis, cimi 

• The leaf described by Lesquereux as Diospyros Copeana, in the work quoted (p. 232, PI. XL, fig. 11), has 
Jess resemblance to a leaf of Dioipuros than with leaves of the Cinchonacece, especi^ly those of Cinchonidium 
biUnicumy Ett (Foss. Flora von Bihn, voL ii, PI. XXXV, figs. 28-31). As regards the form of leaf and the 
venation, the leaf referred to agrees perfectly with the leaves of the species named. It only differs in its some- 
what stronger textare and the shorter petiole. As a matter of fact, no dnchonacese have as yet been discovered 
in the Tertiary Flora of North America ; yet it appears probable that representatives of the family were included 
therem, inasmuch as Cinchonacese have been traced even in the Tertiary Flora of Europe, and tne proper home 
of the family is at present America. 

llo 67-88 I 
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primiario angulos 70-80° formantibus, paiillo arcuatis, laqueos margine sub- 
parftllelis ; nervis tertiariis angulo necto exeuntibus ramosis, dictyodrcHilis; 

Obs. — An interesting leaf, which is distinguished from most of the 
f ossik from Dalton, not only as regards its size, but also as regards its much 
more delicate texture. It shows, perhaps, scarcely half the length of the leaf 
to which it belongs ; the margin is entire, the apex abruptly acuminate. The 
venation is brochidodromic, and shows a compamtively thin, although upon 
the whole prominent, straight, and towards the apex gradually tapering 
midrib. The numerous secondary veins are at almost right angles to the 
midrib ; they are, however, most divergent at the point of insertion, and in 
their further course slightly arcuate, forming loops ; the loops being almost 
parallel to the margin. The right-angled tertiary veins branch into a loose 
net. (See the enlargement of the venation. Fig. 4a.) 

The characters given agree best with the leaves of various ApocynaceaB, 
with which, however, the fossil does not correspond sufficiently to be placed 
under a definite genus of that order. As regards the numerous and almost 
right-angled secondary veins and their marginal loops, the thinner ihidribs 
and the more delicate texture, it agrees best with Ochrosia (compare O. 
maculatay Jacq., Ettingshausen, Blattskelete der Dicotyledonen, PI. XXVII, 
fig. 6), as regards the tertiary veins with Ahtonia^ and with reference to the 
peculiar divergent insertion of the secondary veins with species of Pynopogon. 
At present, therefore, I believe that the fossil should be included in the genus 
Apocynophyllum. 

Among hitherto described species of that genus, Apocynophylhim 
Reinwardtianum^ Gocpp., from the Tertiary Flora of Java, comes nearest to 
our species, but differs in the stronger texture, the strong midrib, and the more 
prominent marginal loops. 

I dedicated the species to my highly esteemed friend, Mr. R. Etheridge, 
j unior. Assistant Curator of the Geological Department of the British Museum, 
London.* 

Locality and Sonzon. — Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rock. 

* [Now Palaeontologist to the Department of Mines and the Australian Mnsenm, Sydney.] 
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ApOCYNQPHYLLUM TB4VBBTINUM, «p. nOV. 

Plate IV, Fig. 6. 
Johnston, Notes, etc.. Papers and Proc. R. Soc, Tasmania, for 1881 [Plato 7], fig. 14. 

Sp. Char. — A foliis subcoriaceis, breviter petiolatis, lanceolatis, basi 
angustatis, margine integerrimis ; nervatione camptodroma ; nervo primario 
valido ; nervis secundariis distinctis angulo subrecto exeuntibus, pauUo 
curvatis, simplicibus vel furcatis, basem versus approxiniatis abbreviatisque ; 
nervis tertiariis obsoletis. 

Obs. — ^This fossil, when restored, presents a lanceolate entire leaf, 
narrowed towards tbe base, whose venation reveals one of the Apocynaceae. 
Erom the rather strong midrib proceed at almost right angles short campto- 
dromic secondary veins, which towards the margin become more approximate 
and still shorter. Ahtonia macrophylla. Wall. (Ettingshausen, Blattskelete 
der Dicotyledonen, PI. XXX, fig. 4), from the Philippine Islands, has much 
larger leaves, it is true, but as regards their form, and the character of the 
venation, they show a remarkable similarity to the fossil. Among hitherto 
known species of Apocynophyllv/ni from the Tertiary Flora, A. Meusiiy Ett., 
of Bilin, and A. Zesquer-euxii,* of the Tertiary Flora of North America are 
analogous, but distinguished by their moriB numerous and more approximate 
secondary veins. 

* ApocynophyUum LesqriereuxU, sp. nov. (Quereua neriifoliay Le9(][., loc, cit^t p. 160, PI. XIX, fig. 5). 

8p, Char. — Foliis coriaceis, oblongo-lanceolatis integerrimis basis versus angustatis ; nervatione campto- 
droma ; neryo priinario valido ; nervis secundariis subangulo 60° orientibus, tenuibus subrcctis parallelis 
simplicibus, insqualibus, approximatis ; nervis tertiariis inconspicuis. 

Ohs, — As the Apocynacese are one of those families which abound in all tropical floras, as they are not at 
present wanting in either the American or the European Flora, and, finally, as they can also undoubtedly bo 
traced in the European Tertiary Flora through fruits, seeds, and leaves, it is strange that they should be missing 
in Lesquereux's meritorious elaboration of the Tertiary Flora of North America. In my opinion the leaf fragments 
named Quercm nerii/olia by that Palaeontologist (loc, cit., p. 150, PL XIX, fiM. 4 and 5^, should bo included 
under the family named. Moreover, these two remains cannot belong to one and the same species. Fig. 4 shows 
an ovate apex, fig. 5 a long narrowed base. We would thus have before us in these remains two s{)ccies of 
Apocynaceae from the American Tertiary Flora, of which we will first consider the leaf fossil shown in fig. 5 
{loc, cU.), whose explanation as an Apocynaceous remains is least doubtful. In its gi*adual tapering towards the 
base, it is undoubtedly different from the leaves of Quercus nerii/blia, A. Braun. The secondary veins are 




phyllum helveticum, Heer, as the analogue of A, Leaquereuzii, Tertiary strata of Mount Rotonen, x^ew Mexico. 

ApocynopkyUttm Pealii, sp. nov. (Quercus nereifoUa, Lesq., loe, cU., fig. 4). 

Sp, Char. — Foliis coriaceis, lanceolatis integerrimis, basi acutis, nervatione camptodroma, nervo primario 
firmo, nervis secundariis subsmgulis 60-65° orientibus distinctus, arcuatis, sequalibus simplicibus vel furcatis, 
parallelis, basis versus approximatis. 

06.8.— Distinguished from the former species in not being narrowed towards the base, and in the more 
arcuate and only towards the base more approximate secondary veins. Although the form of the leaf does 
correspond to that of the Quercus nerii/oUa^ the variation differs from that of the oak named in the perfectly 
equal secondary veins, shorter only towards the base. The Apacynophyllum ff<erifnjianum, Ett., from the 
European Tertiary Flora may be regarded as an analogous species. I name the species in honor of its discoverer. 
Dr. A. C. Peale, one of the State Geologists of the United States of North America. Tertiary strata, near 
Florissant, Colorado. 
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AfOC I50FH LLLm MICXOFHTLLm, «p. mO€. 

P5«» IT, F^ 5, 
J*: An as oasu N-?«esL •!K^ iHc«s aad Vpsc. R. See. TimianiK fcr IS5I [^<kk F^ase^ £«. S. 

5p. Citfr. — ^A f*>lii> parris IweTiter ped<^tis sabcoriaceis, dlipdcis, 
utriziqiie obcis^ TnArgme intieserxiiius ; nenratiooe camptodroma ; n«To 
pii]iian»> finnoL rert«x exonrrente ; nuarris seeimdarik distinctis nnmeftiisis* ap- 
proximatiSj $5i%an2TiIo rect«> c-rienrfbusw paall>> cxDrratiN simplieibus ; n^ris 
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05*. — ^A sisall. appanenthr aTm*3^ cociaeeoas, shcwtlr pedolate leaf, 
^^h a T5Kia:io!i Elo^^s freijuentilx cijrt with in the Apocynaceae, tor example, 
OrrtftPei. J&'iir/^^ ar>i •xfcers. I tb?ref»3re think it best to include it also in 
the ciT&iircire i:irrLU> J/^>.7 jv/wi*4V«i»y undl further diso^Teries shall render a 
m*?ce aeeurate d-rriidrfoLi pr-esible. At present I hare merehr to ranark that 

0.^rU:/c Jifft^rr. K.>ib« irKxn the East Indies, has tctt similar sborthr aculeate 

•» - - - • « 

leaves- 

Ij)*yj^icy 'smd S*?rizam. — One-tree Ptxnt, and Pipedaj" Bluff. Carmdian 
BaT« Escuanr of the Rrrer I>erwent. Tasnania : Upper Tertiary Leaf 



Rfire IT. Far. 3. 

Sp. CS<r/*. — L f*:»fii5 peii:4iat£s $ubc«ac«s^ Iance«]lat£S boa an^nstatis 
apice acuminatis* m.-^T^'j^f^t^ £iite-.j«mnis : nerrati«xie campcodr«na ; nerro 
prfmario C2?tiiict*x rccto^basi pi?>cii!ieiite, ap£ceni Tersus attennato^ excurrente: 
nerr5> se«izi«iari5s 5z: en? latere ll-li. saban^julis 75— S5* orientibas arcuatis,. 
pazalleGs simpLartbos ; neni* tertaziLs tieiiiiibasw latere extemo angnlt^ aeutis 
esredientibasw abbre^tc?. 

visa sua Tvn Winr« rt'mT'Tiwi 9Ka«i I -vnnui raoip: x ini ■iinr m -if J^mtjmrgirfilvm i& tilbi fTfon «£ 



J-jorymoprnfUtgrn --^rri. jd. aw*'. ' -Milr oixjic. ?^«f Wfvr% S'wm, Arrrt TIT Xr. X Ft. IT. :U!K. T-M.^ 

^. %ccr — ?'7ii2s iRvrEksr peca&aCB laoircfuacD^ fi^*"«t "» idimmca^ inxxasfMT'JuUL jKi«jfiainis jHn^CkMjmBaL 



•-"Vtaw — Thitf jaif "iiim wn^t in "a^ wori imiast itfrse le-SK- wrri AsovymKCK aap. wim. >ttltr. T!w 






sDir*. ivioiuc 11 unne iciifr liiuic ?auzi jaaissaimsa: juKna^ ^uKditj: -^TBuIy wans ktq ^misK. wnst a jOurs 

.' _!1 _ -T - •». _ • - • - -« - - — - T -rrt^ ' Tr"i ... CJ" 










'/mi. 



c I imdi&te tc ji su ?*iil«^y^"^ i<9uns J,.j»»rymit>mftlffm. sxii ***»??"■*«■«» x 2 sue uxtsnirizHiiiii^cspMircr vie 
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Obs. — ^The leaf fossil, Fig. 3, has the character of Apocynaceous 
leaves, namely, of species of Tabemamontana, Aspidosperma^ Allamandaj 
&c. It shows a somewhat coriaceous texture, a lanceolate, entire form, 
narrowed at both ends, a short petiole, and a camptodromic venation. The 
midrib is very prominent only at the base, and sends forth on either side at 
slightly acute angles several simple secondary veins, which towards the 
margin are bent slightly forward, equi-distant, and gradually shortened 
towards both ends. The tertiary veins have been preserved in one place 
only, are very fine, and issuing from the outer side at acute angles. No 
reticulation can be seen. 

The characters mentioned are met with almost entirely in the leaves of 
species of Taberncemontana (see Ettingshausen, Blattskelete der Dicotyledonen, 
Plate XXIX, figs. 1, 4 and 8). Those leaves show also a slightly developed 
fine reticulation, which in a fossil condition might easily disappear. It is 
therefore extremely probable that the fossil from Dalton, just described, 
belongs to TabeitKemontana. 

As an analogous and representative species from the European Tertiary 
Flora we may regard TabemcBmontana bohemia^ Ett., from the Fossil Flora 
of Bilin. As an analogous species in the present flora, I regard the T. 
laurifolia^ L., from Jamaica. 

Locality and Sorizon. — Dalton, near Gunning; in hard siliceous 
grit, reposing on Silurian rocks. 



ECHITONIUM OBSCURUM, 8p. 710V. 
Plate IV, Fig. 10. 

Sp. Char. — E. foliis ovatis (?) coriaceis, integerrimis ; nervatione 
brochidodroma ; nervo primario valido, recto excurrente ; nervis secundariis 
prominentibus subangulis 75-85"* orientibus, valde arcuatis, laqueos margin! 
approximatis ; nervis tertiariis baud conspicuis. 

Obs. — In the Miocene strata of Radoboj and Leobcn there occur 
seeds which are characterised by a long tuft of hairs. They belong to the 
Apocynacese, and have been referred by linger to the fossil genus Hchitonium. 
Together with these seeds in the stmta of Leoben I found leaves, which 
have the habit of Apocynaceous leaves, and must belong to the seeds in 
question. These leaves are coriaceous, ovate or broadly elliptical, entire, and 
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distinguished by a brocludodromie yenation, with few very prominent and 
rather distant secondary veins. The loops are very apparent. The tertiary 
veins are mostly not preserved. I find that the leaf fossil here figured, 
which was collected by Mr. MacCormick near Hobart, as regards its form 
{i.e. J as far as it can be restored), as well as in the venation and texture, shows 
a striking resemblance to the leaves of Echitonium macrospermum^ Ett., 
from Leoben*. The leaf from Hobart, however, ought to have had a some- 
what larger number of secondary veins, which are also more approximate 
than in the leaves from Leoben. In this respect it approaches my E. 
lanceolatum. This leaf fossil from Hobart, therefore, would seem to indicate 
a peculiar species of Echitonium^ the further elucidation of which must 
depend upon future research and more complete specimens. 

Locality and Horizon. — Near Hobart, Tasmania ; in yellow Travertin 
of Ui)pc?r Tertiary age. 

Collection. — British Museum (Natural History Branch). 



BORAGINEjE. 

CORDIA TASMANICA, Sp. nov. 
Plate V, Figs. 3-5. 

Sj). Char. — C. fructibus drupaceis, putaminc ovifonnc acuto, irregu- 
laritcr scrobiculato, quadrilocularc ; foliis rigide coriaceis scabris, ovatis vol 
ellipticis, rotundato-obtusis, integorriniis ; ncrvatione camj)todroma ; nervo 
primario valido apiccm vei'sus attenuate ; ncrvis sccundariis promincntibus, 

*An Ai>ocynaceou8 species from the Arctic Tertiary Flora, which approaches the Echitonium macrospermum 
very closely is : — 




sogmcntis suliaiqiialibus, arcubus laqueoriim proininentibus, niargini subparallelis ; nervis tcrtiariis inconspicuiB. 
Ob'i. — The leaf fossil from Atanckerdluk quoted certainly agrees in form with the leaves of Laurus nctusti, 
Ktt. (Bilin, II, PL XXXI, iiL;s. o and 11), but has on eitlier side only 7-S secondarv veins, which form similvr 
segments, and wliosc arched lonps are equi-distant from the margin, and almost parallel to it. In Laurun ReiiMii 
there are on each side 1 1 12 secondary veuis, forming dissimilar segments ; the arched loops arc at unecjual 
distances from the margin, and for the most part not parallel to it ; and finally there are basal acute angled 
secondary veins, which arc wanting in tlio leaf from Atanckerdluk. These fossils, therefore, cannot possibly 
belong to one another. On the other hand, tlie leaf fossil quoted shows in tlicsc very particulars such a great 
similarity to the leaf of Kchitomnm mncrofipermumy Ktt., from tlie Fossil Flora of Leol>on (see Contributions to 
that Flora, Sitzungsberichto, vol. Ix, PI. IV, fig 3) tliat one might be tempted to regard the remains as identical. 
The leaf from Atinckerdluk is more narrow, 'however, and the archo'l loops are close to the margin, whilst in tho 
leaf from Leoben they are remarkably distant. An Ai>ocynaceous seed (lig. 4, ior. cit.) was found together with tho 
leaf in the strata of Leoben, which has served as an important factor in the idcntificati(m of the remains. I 
therefore Iwlieve that the leaf from Atanckerdluk should be included in the collective genus Echitonium, in 
which similar leaf fossih have been collocated. 
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subangulis 60-60° orientibas, arciiatis, inter se distantibus parallelisque, 
marginem versus adscendentibus et liaud laqueos formantibus, in rete 
dissolutis ; nervis tertiariis distinctis e latere extemo nervorum secundariorum 
angulo acuto egredientibus, fere trans versim conjunctis ; rete tenerrimo vix 
conspicuo ineludentibus. 

Ohs. — ^A remarkable fossil fruit, discovered by Mr. R. M. Johnston in 
the Derwent district of Tasmania, of which Fig. 4 shows a longitudinal view, 
and Pig. 5 a view of the base. It is an acutely oviform quadrilocular putamcn, 
the surface of which is irregularly covered with numerous small depressions 
and intervening tubercles, and resembling more especially the quadrilocular 
fruit stones of Cordia. 

The fossil leaf, PI. V, fig. 3, from Risdon, is so imperfectly preserved, 
it is true, that its form can only be guessed at, yet it shows some very 
peculiar characteristics by means of which the determination of the genus 
becomes more than approximate. The fragment is capable of being restored 
into a broad, obtuse, ovate or elliptical leaf. The thick margin indicates a 
remarkably stiff texture. The surface is distinctly covered with close and 
very small protuberances (see the enlargement of the venation Pig. 3a) . The 
midrib and the camptodromic secondary veins are very prominent. The 
latter are not approximate, and proceed a short distance up the margin, where 
they merge into the leaf net; The tertiary veins are connected, and almost 
transverse ; the reticulation is very fine, but, owing to the protuberances, not 
distinctly visible. 

The characters enumerated point to the genus Cordia^ in which are 
found species with very similar leaves, for example G. Bossier^ Do Cand., C. 
subopposita, De Cand., O. senegalerma^ Juss., C dioica, Boj., C. Ferrottetii^ 
De Cand., and others. 

Prom these facts the occurrence of the genus Cordia in the Tertiary 
Plora of Tasmania can scarcely be subject to doubt. In the present flora of 
this part of Australia the genus Cordia is not to be found, although a few 
species are met with in tropical Australia, having emigrated thither from the 
Monsoon regions of India. 

Locality and Horizon. — Estuary of the River Derwent, Tasmania — 
Risdon, Tasmania. 

CoUeclion^.—{?) B. M. Johnston. 
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VERBEKACE^. 
Premxa DRUiQioxDn, sp. nor. 

Plite VI, Fig. €. 

JotnEce. Xcrt^Sj ewL, P*j*trE &nd Proc. R. Soc T&sm&niA, for ISSl 'fy^ Pl^iej. fiz- 2, 

' ^iL Pktel £cs. 25 and 20. 

Sp. Char. — P. foliis coriaceis OTato-rotrmdis, integerrimis ; ncTatione 
camptodroma ; nervo primario raKdo, subflexuoso ; nerris secundariis prt>- 
minentibas, gubangulis S0-9<J^ orientibus, areuatis fleioiosis, marginem rersus 
ramosis ; nervis tertiariis an^iilo subrecto esredientibus tennibus flexuosis. 

Ob$. — Bounded, coriaceous, entire leares, with camptodromic renation. 
The midrib is verr prominent, and somewhat flexuose. The seeondaiy reins 
are strons. somewhat flexuose, and issuing at nearlv ri^ht angles, the tertiarv 
reins at sli^htlr acute and ri^ht angles. The leaves are remarkablr similar 
to those of the Australian Premna obtmi/olh, K. Brown iEttin^hausen, 
Blattskelete der Dicotrledonen, PL XXXI, fig. &) ; but the latter appear 
to hare more branched and connected tertiarr reins than the fossil. 

I named the species after the deserring botanist, Drummond, who 
made extensire trarels in Australia for the purpose of exploring its flora. 

Locality and Horizon. — One-tree Point and Pipeclar Bluff, Camelian 
Bar, Estuary of the Birer Derwent, Tasmania ; Upper Tertiarr beds. 



SAFOTACE^. 
SAPOTAcrns OLicoxErias, 9p. not. 

Plate n^ Figs. 11, 12. 

JobnsUm, yoces, etc, Papers and Proc. R. Soc. Tasmania, for ISSl [6th Plate], fig. 1, and [Sth 

Plate], ^g. 30. 



Sp. Char. — S. foliis rigide coriaceis, oboratis, emarginatis int^:errimis ; 
nerratione camptodroma ; nerro primaris ralido, excurrente; nerris secundariis 
paucis distinctis, subangulis acutis rariis orientibus, simplicibus rel furcatis ; 
nerris tertiariis inconspicuis. 

Obs. — These leaf remains rereal their afiinitr to species of Sapotacifea 
undoubtedly, and especially to the S. minora from the tertiary strata of 
Europe. The abore-described species differs from the latter only in its less 
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numerous secondary veins, which are somewhat more prominent, whilst the 
other characters, namely, the deep indentation of the rounded obtuse apex, 
and the stiff leathery texture, are common to both. 

Locality and Horizon. — ^With the preceding species. 

Collection. — R. M. Johnston. 



Sapotacites achrasoides, sp. nov. 

Plate V, Fig. 9. 

Sp. Char. — S. foliis breviter petiolatis, coriaceis, ovatis, apice acutis, 
basi productis, margine integerrimis ; nervatione dictyodroma ; nervo primario 
flrmo, recto, excurrente; nervis secundariis tenuibus, subangulis 70-80° 
orientibus, ramosis, approximatis ; nervis tertiariis tenuissimis. 

Obs. — ^The form, texture, and venation of this leaf bespeak one of the 
Sapotacese. In this family we find in Achraa much similarity of leaf, on the 
one hand in the living Achra^ Sapota, and on the other hand in the fossil A. 
lycohroma. But similar leaves occur also in Sideroxylon^ and in a few others, 
so that a more exact determination of the fossil Sapotacese must be left for 
future researches. In the meantime the leaf from the Derwent strata may be 
referred to Sapotadtes. 

As vicarious species, we may regard the S. solidus, Heer, sp.,* in the 
Tertiary Flora of the Arctic Zone, and the S. Copeanus, Ett.,t in the North 
American Tertiary Flora. 

Locality and Sorizon. — With the preceding species. 
Collection. — (?) R. M. Johnston. 

• Sapotacites soudus {Myriea mlida, Heer, loc. eiL, vol. v, No. 3, p. 28, PL V, figs. 2, 3.) 
Ohn, — The remarkably stiff and coriaceous textare of the leaf quoted from Sachalio, the extremely delicate 
approximate secondary veins, which proceed from a strong midrib, and branch at times towards the margin, and 
finally the almost parallel margins and the obtuse base decidedly indicate one of the Sapotaceae. Among described 
fossil species it approaches, as reeards form and texture, most nearly Sapotaciies angusti/oliujt, Ettingshauseu, from 
Bilin ; in the latter, however, tne secondary veins are not preserved, probably on account of their delicate 
nature. Amons living plants we find similar leaves in species of Mimusops, Basitia, Ackras, in Chrysophyllum 
paw{florum and O. angustifoUumj and several others. 

+ Sapotacites Copeanus, sp. nov. {Sapbvdm coriaceus, Lesq., loc. cit., PL XLIV, fig. 13.) 
Sp, Char, — Foliis breviter petiolatis rigide coriaceis, oblongo-lanceolatis integerrimis, margine reflexis, 
nervatione camptodroma, nervo prmiario valido, nervis secundariis tenuissimis, vix conspicuis. 

Obs. — Among hitherto described fossil species of North America none of the Sapotacese are to be found. It is 
highly probable, however, that the family, wnich is at present so strongly represented in America, was not 
wanting in the North American Tertiary Flora. The remains may not as yet have been detected in the Tertiary 
strata of North America, or perhaps they have been overlooked or confounded with other fossils. Among the 
plant fossils described and figured oy Lesouereux, in the work above quoted, I believe I can recognise a member 
of the Sapotacese in the leaf fossil defined as Sapindun coriaceus. Sucn a stiff leathery leaf with reflexed margin 
occurs neither in living nor in hitherto published fossil SapindaceoB ; on the other hand, very similar leaves 
are found in the Sapotacese, for example, in Bumelia and Chrysophyllwn. The very unimportant asymmetry 
which is observed in the leaf fossil quoted, may be a casuidly abnormal form, especially as such an unequu 
development of the sides of the leaves is not rare in Sapotacese, and more particularly in the genus named (compare 
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Dialypetalip. 

SAJilFBAGACE^ 

Ceratopetalum Woodii, sp. nor. 

PLite V, Fig. 1. 

Sp. Char. — C. folils ternatis (rj foliolis petiolatis coriaceis lanoeolatis, 
scrratis ; ncn-atione camptodroma ; ncrvo primario firmo cxcurrente, recto ; 
nervLs sccundariis sub ansrulis y>-50' orientibus, tenuibus, flcxuosis, ramosis, 
approximatis, ncrvis tertiariis inconspicuis. 

Ols. — Tlie fossil represented in Fig. 1 agrees in every particular with 
tbe temate leaf of a species of Ceratopetalum ; tlie larsrer leaf fossil with 
the terminal leaflet, and the smaller with a lateral leaflet. The two leaves 
lie so close to one another, that from this alone it miirht be inferred that they 
are the component leaflets of a comjiound leaf. Tlie common petiole, to 
which the leaflet* must have l)et?n attached by their rather long petiolules, 
has been lost subsequently to the detachment of the leaflets. In the leares 
of existing species of Ceratopetalum^ the leaflets have only very short petio- 
lules. Tlie species described corresponds to C biluiicum, Ett., to such an 
extent that I am almost inclined to re^rd these fossil plants as identical. The 
only difference is thit C. Woodii has somewhat larger leaves and longer 
petiolules. Ceratopetalum americanum^ Ett.,* is an analogous si)ecies in the 
North American Tertiar\- Flora. 

I named this species in honor of Ilarrie Wood, Esq.,t who has done 
much for the promotion of geological science in Tasmania. J 

Localllfj and Horizon. — liisdon, Tasma!iia; in yellow Travertin of 
Upper Tertiary age. 

C(///^c//o>i.— British Museum (Natural History Kmnch). 

rkrif'^jpKi/'Utn mortOf.yrr.tH.'A. Kitin^aLauv-ii. HlatCakeUU; .lea I»iootvlv.l.iRn. 1*1. XXXIX, fig. 10). It is different 
with the leaf foas:! cilU-i .^:yiin.l^' ^>«-iVj,. i. in the work i]Ui.U-.l. Fij. 14. It «l«>ei n»>t bvtray any remarkably 
etroDZ texture, nor 'i-c-s it fir.ow a rtcurvc-.I marjin. hut L-frrtainly a vt-ry ileciiUd asviiunctry at tlie base. This 
f'*rt;l belon/ii to 4uit<: a '^irfer^rit i-Lv-: tJian that rcprcMriiteJ in Fij. l.J, which may liC allowctl to retain tlie 

I deliatc-l thi# new Saj^itacean. of which the Syuj^arif-- hinr^olatHn, Ktt., ia the analogue in the European 
Tertiary H-.n. to iw Jj-x.vtfjf V rof tri>i^,T K. \K C'oim.-. 

Ttrtiary itrat-i at K:ko Station. NVr- via. 

^. * C^r't(o^0fa(HFH a-^'^ricfin.rr.. en. tov. /^.l/;,ri>a /i^.?/,ii#,a/ r. Les*].. hn-. rif., VI XVII. fi^n. 1-4). 

O'.*.— Th«<: Icavti are tn'^.ily s:n*ilar to th isf: of f'- rV'.f»ffi'»m h i>'ii,./miiHtu, Ktt., fn>m which they differ 
r.nly in the -vinfewhat ino.-x- acuriiinatt n.ar/ih-il tttth. -UvnVa u^uiiiiHa*'t. Uiil'., to which the fdssils in qneation 
have Ufrn rcf^rre-l hy I^rsritre-jx. hive l.^ruvr arjin:r.au- h-.ivcs. hrr^ailer Uh.w tli.' iiji<iiiIo. and a ditft-rent venatitm 
(.;imii,ire Hcor. T-rti xril-ra -kr <y.r**iz, v.,1. ij. }'l. XXIX, fit'. 20j. J/*/ri>/i ZnW.nruwW-. Sap., and M. 
a- /''I. Ilv*.:r. Bp,, with whi.jh the f .is:l unl^rr con.-i.Krati m liaa also been c .niikiruil, belong to ditlerent genera^ 
the first hke'Aise Vj <\rfifoff'f*i,**itit, L'jt the latter to f'nri^*t. 

+ n 'inIer-Secrttarj- for Mi n..-?, Syilney. -It. K. jnr.] 

: [The Baron probably nica:.d the word ■•Taainania" to read "Auitralia."— K. E., jnr.] 



59 

CeRATOPETALUM PR-aEAEBUTOIDES, sp. flOV. 

Plate V, Fig. 2. 
Johnston, Notes, etc., Papers and Proc. R. Soc. Tasmania, for 1881 [9th Plate], fig. 35. 

Sp. Char. — C. foliis ternatis (?), foliolis coriaceis oblongis yel lanceo- 
latis, grosse serratis ; nervationc camptodroma ; ncrvo primario firmo recto ; 
nervis sccundariis subangulis 55-65° orientibus, distinctis, flexuosis ramosis ; 
nervis tertiariis inconspicuis. 

Obs. — The unequal base shown by the fossil, Fig. 9, is indicative of a 
leaflet. Its similarity with the leaflets of the previous species and of Cerato- 
petalum bilinicum^ on the one hand, and with the leaflets of the still existing 
C. arhiUifolium^ on the other hand, renders it probable that it also belongs to 
the genus Ceratopetalum. The described fossil differs from the leaflets of 
the two first-named species in its more prominent and more roughly serrated 
margin, and in its more obtuse-angled secondary veins. Hence the inde- 
pendence of the 0. prtearbutoides with reference to the fossil species quoted 
must be assumed. As regards the still existing species, all the characters 
present are so similar that the species might be considered as identical. More 
complete specimens must be found, however, before this point can be 
decided. 

Jjoeality and Horizon. — One-tree Point, Pipeclay Bluff, &c., Camelian 
Bay, Estuary of the River Derwent, Tasmania ; Upper Tertiary Leaf beds. 

Collection. — B. M, Johnston. 



MAONOLIACE^. 
Magnolia Brownii, sp. nov. 

Plate V, Fig. 7. 

Sp. Char. — M. foliis coriaceis obovato-oblongis, integer rimis ; nervationc 
camptodroma ; nervo primario valido, recto, apicem versus angustato ; nervis 
secundariis subangulis 55-65° orientibus, curvatis subflexuosis, inaequalitcr 
inter se distantibus ; nervis tertiariis tenuibus, latere externo angulis acutis 
cgrcdientibus ; rete inconspicuo. 

Oba. — A leaf fossil, whose form can be easily restored, and which, 
together with the texture and venation, points to Magnolia. Among the species 
of that genus whose occurrence in the Tertiary Flora has been proved by means 
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of fruit receptacles and leaves, the M. Diance^ Ung., from the Fossil Flora of 
Radoboj, comes very close to our species. The 31. tenuinerois^ Lesq., from the 
North American Tertiary Flora, also resembles it as regards the venation, but 
differs in not having its form of leaf narrowed towards the base. 1 he likewise 
similar Jf. Inglefieldi^ Heer, from the Arctic Tertiary Flora is distinguished 
by its more distant and generally more acute-anglfed tertiary veins. 

I dedicated this species in memory of Robert Brown, the earliest 
investigator of the Flora of Australia. 

Locality and Horizon, — ^Dalton, near Gunning; in hard siliceous grit, 
reposing on Silurian rocks. 

Magnolia Torresii, sp. nov. 

Plate V, Fig. 8. 

Sp. Char. — M. foliis coriaceis ovato-oblongis, integerrimis ; nervatione 
camptodroma ; nervo primario pervalido, recto, apicem versus angustato; nervis 
secundariis flrmis, subangulis 55-65° orientibus, leviter curvatis, aequaliter 
inter se distantibus parallelisque, nervis tertiariis inconspicuis. 

Obs, — Differs distinctly from the previous species in its larger, more 
ovate leaves, stronger, slightly curved, but not flexuose secondary veins, placed 
at equal distances, and parallel to one another. As in the former species, the 
consistence of the leaf is strongly coriaceous, and the reticulation not preserved. 
As regards the leaves. Magnolia Lesley ana^ Lesq., and 3f. regal is, Heer, are 
very similar to this species. Future research, aided by more complete 
materials, may perhaps disclose the nearer mutual relations of these species 
to one another. 

I named this species after the Spaniard, de Torres, one of the earliest 
[maritime] discoverers of Australia in the seventeenth century. 

Locality and Horizon. — With the preceding species. 

STERCULIACE^. 

BOMBAX StURTH, sp. flOV. 
Plate VI, Fig. 1. 

Sp. Char. — B. foliis submembranaceis obovato-lanceolatis ; in petiolum 
brcvissimum attenuatis, apice acutis, margine integerrimis nervatione campto- 
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droma ; nervo primario basi prominente, apicem versus attenuate, recto ; nervis 
secundariis subangulis 50-60° orientibus, distinctis arcuatis, marginem 
adscendentibus, basem versus abbreviatis; nervis tertiariis angulo subrecto 
egredientibus simplicibus vel ramosis flexuosis inter se conjunctis. 

Ohs. — ^This well-preserved leaf has, on account of the somewhat 
asymmetrical development, the habit of a leaflet, and, as regards its form and 
venation, agrees best with the leaflets of Bombax. These are very deciduous, 
mostly very shortly petiolate, obovate-lanceolate, entire margined, and have 
besides in several species a delicate almost membranous texture, as well as a 
camptodromic venation, for example, the Bombax grandijlorum^ Cav. and 
A. (compare Ettingshausen, Nervation der Bombaceen, Denksch. K. 
Akad. Wissensch, Wien, vol. xiv, PI. II, figs. 2 and 4). With a species of 
Bombax from Guatemala (compare Ettingshausen loc. cit.^ PI. II, fig. 3), 
our species shares the acute-angled camptodromic secondary veins, gradually 
shortened towards the base, and the very short petiole ; with B. floribundum 
(Ettingshausen, loc. cil.y PL V, fig. 1 ; PI. VI, fig. 7) the obovate-lanceolate 
form, the strongly contracted base, and the obtuse-angled or right-angled 
tertiary veins, and finally with several other species the shortly acuminate 
apex of the leaflets (compare loc. cit.^ PI. IV, figs. 3-5 ; PI. V, figs. 4-G). 

I therefore believe I cannot be wrong in regarding the described leaf 
as the remains of a species of Bombax^ and I name it after Captain Sturt, 
an Englishman, who made important exploratory journeys in the interior 
of Australia. 

Localitij and Sorizon. — With the preceding species. 



Bombax Mitchelli, sp. nov. 

Plate VT, Fig. 2. 

Sp. Char. — B. foliolis coriaceis obovatis integerrimis basi attenuatis ; 
nervatione camptodroma; nervo primario valido prominente, recto; nervis 
secundariis subangulis 50-60° orientibus, prominentibus, insequalibus remotis, 
valde arcuatis marginem adscendentibus, basem versus abbreviatis; nervis 
tertiariis latere externo subangulis acutis egredientibus, flexuosis inter se 
Conjunctis subtransversis. 

Obs. — This is also a leaflet of Bombax^ approaching the last described 
in many respects, but differing in a more rigid texture, the more obovate 
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form, the more distant, more prominent, and very unequal secondary veins, and 
tlie most acute-angled tertiary veins. It must therefore be incorporated with 
a particular species, corresponding very well to still existing specie^ of 
Bo^nbax, with large and broad leaflets (compare Ettingshausen loc. cit, PL 
II, fig. 2; PI. V, fig. 7). From this the Bomhax oblongifoUum, Ett., from 
the Fossil Flora of Bilin, is distinguished only by more approximate loop- 
forming secondary veins, and shorter tertiary veins. 

The species is named after Sir Thomas Mitchell, who has done muph 
for the promotion of Australian Geography. 

Locality and JECorizon. — With the preceding species. 



SAPINDA CJEJE. 

SaPINDUS TASMANICUS, Sp. 710V. 
Plate VI, Fig. 8. 

Sp. Char. — S. foliolis coriaceis ingequilateris, ovato-lanceolatis, acu- 
minatis, integerrimis ; nervatione camptodroma; nervo primario firmo 
prominente; nervis secundariis distinctis, subangulis 55-65° orientibus, 
arcuatis simplicibus vel furcatis marginem adscendcntibus, infimis angulis 
acutioribus egredientibus ; nervis tertiariis baud conspicuis. 

Oba. — A leaflet, whose asymmetric outline reminds one of the leaflets 
of both Sapindaceee and Ailanthtis. Even the venation would not, as respects 
the small number of secondary veins, be incompatible with the latter genus. 

But there are also present basal acute-angled secondary veins, which 
are not found in Ailanthtis. Such are, however, found in Sapindus^ for 
example, S. eaculentuSj St. Hil. In S. falcifoliuSy A. Braun, the lowest 
secondary veins also issue, at least on one side, at more acute angles than the 
others. The only character inconsistent with SapindtiSy in the present 
instance, is the small number of secondary veins. In this respect the fossil 
would agree better with other Sapindacese, e. g.y Schmidelia and Serjania ; 
but taking into consideration the form and the other characters of the 
venation, it does not at all correspond to those genera, but best to Sapindua. 
In the North American Tertiary Flora we find a species, the S. caudatus, 
Lesq., whose leaflets resemble the form and acuminate apex of our fossil ; also 
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a second species, the 8. obtusifoliuSy Lesq., which corresponds to it in the 
number of secondary veins. In both species, however, the acute-angled 
lowest secondary veins are wanting. The Sapindm defunctus, Heer, from 
the Fossil Flora of Sachalin, can also be regarded as an analogous species of 
the S. Taamanicus. In the former, as in the latter, the secondary veins 
ascend abruptly towards the margin. 

The genus Sapindus is wanting in the present flora of Tasmania. In 
Queensland, however, it is represented by several endemic species. 

Locality and Horizon. — ^Estuary of the River Derwent, Tasmania. 

CoUeclion. — (?). 

TILIACEJE. 
El^ocarpus Bassii, sp. nov* 

Plate VI, Figs. 9-12. 

Johnston, Notes, etc., Papers and Proc. R. Soc., Tasmania for 1881 [10th Plate], fig. 57, and 

[11th Plate], fig. 60. 

Sp. Char. — E. fructibus drupaceis, putamine ovali irregulariter tuber- 
culato, rimoso, quinqueloculari (?). 

Obs. — Plate VI, fig. 11 on account of its peculiarities of surface, is 
a well characterised fossil fruit, whose flatness must not in any way be 
regarded as a character of the fruit, but has resulted from external com- 
pression. The irregular, closely-packed furrows, limited by injured ribs, are 
found on the surface of the putamen of JEleeocarjmSf precisely as in the 
described fossil. Figs. 9 and 10 are merely a fragment of the putamen, which, 
as Fig. 12 shows, consisted of five pieces, similar to that of Elceocarpvs 
Albrechti, Heer, from the Fossil Flora of the Sam country (compare Heer, 
lac. cit,^ Plate X, figs. 1-4), which one fossil resembles also in its form. 
However, the putamen of the species named is distinguished by more 
prominent longitudinal ribs. In its more irregular furrows and ribs, the 
putamen of the Elaeocarpua Bassii resembles very closely that of some still 
existing species, for example, E. fGanitrusJ sphcericus (compare Gaertner, 

* [In the explanation of the figures attached to his paper, Mr. Johnston cites fig. 60 (here referred to by 
Baron von Ettingsnausen), under the name of Rhytidotheca Johnnt&nii, F. ▼ M., nov. sp. As a comprehensive 
figure, even without description, is held sufficient to establish an author's right to his species, it appears to me 
that Sir F. von Mueller's specific name should take precedence of Ettingshauson's, more particularly when the 
figure in question was clearly good enough to enable the latter observer to use it in the sense indicated.— B.E., 
jnr.] 
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De Fructibus et Seminibus Plant, vol. ii, PI. CXXXIX), wliich likewise con- 
sists of five pieces, and only differs from the first in its more globose foim. 

I named this species after the English naval surgeon, Bass, one of the 
earliest explorers of Tasmania towards the end of the last century.* 

Locality and Horizon. — Beaconsfield, Tasmania; auriferous Deep 
Lead, of Upper Tertiary age. 

Collection. — R. M. Johnston, 



fittosporejj:. 

PiTTOSPORUM PRISCUM, Sp. nOV. 
Plate VI, Fig. 3. 

Sp, Char. — P. foliis coriaceis oblongis obtusis intcgcrrimis ; nervatione 
dictyodroma ; nervo primario prominente recto, apicem versus valde attenuate 
vel evanescente ; nervis sccundariis in sequalibus approximatis tenuissimis 
subangulis 55-05° orientibus, flexuosis ramosis; nervis tertiariis latere 
externo subangulis acutis egredientibus, ramosis, in rete tenerrimum dis- 
solutis. 

Oba. — The fragment at hand, Fig. 3, can be restored into an oblong 
entire-margined leaf. The apex is roundedly obtuse, the texture apparently 
tough. These peculiarities, and the character of the well-preserved venation. 
Fig. 3a, point to a species of JPittosporum. Among living species of this 
principally Australian genus, the P. TohirayAM. (Ettingshausen, Blattskelete 
der Dicotyledonen, p. 149, fig. 125), a Japanese species, is in every respect 
most analogous. Of hitherto described fossil remains of Fittosporum, those 
from Parschlug, designated as Pittosporum euneifolium, linger (see Sylloge 
Plant. Foss., vol. ii, p. 6, PI. I, figs. 14, 15), and corresponding to the 
Australian species as regards form and texture of leaves, appear to belong to 
a very similar species ; but no definite conclusion can be arrived at until 
better specimens are obtained of these leaves, of which at present we know 
in its entirety only the venation. 

Locality and Horizon. — Dalton, near Gunning; in hard siliceous 
grit, reposing on Silurian rocks. 

* [Rather an explorer of the seas and coasts of Australia and Tasmania. — R.E., jnr.] 
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CELASTBINE^. 

Celastrophyllum Cunninghami, sp. nov. 

Plate VI, Fig. 5. 

Sp. Char. — C. foliis submembranaceis, oralis (?) dentatis ; nervatione 
camptodroma; nervo primario distincto recto, secundariis approximatis, sub* 
angulis 60-65° orientibus, tenuibus simplicibus vel f urcatis ; nervis tertiariis 
angulis acutis, egredientibus, tenuissimis dictyodromis. 

Oha. — ^This fossil is too imperfectly preserved to admit of a definite 
determination of its form. But from the contraction of the urea of the leaf 
at the lower end, we may suppose that it was ovate at the base. It also 
appears tliat the apex could not have been far distant from the line of fracture 
at the upper end, so that the form of the leaf must have been ovate or 
elliptical, rather than oblong or lanceolate. The margin Ls distinctly visible 
in one place only, and shows small approximate teeth, which have not left 
shallow impressions at either their sinuses or their apices. This circumstance, 
as well as the feeble midrib, indicates a more delicate texture. The characters 
adduced and the venation, of which Fig. 5a is an enlargement, point to the 
order of CelastrineaB, in which similar small dentate leaves often occur, as, 
for example, in Maytenm Boaria (Ettingshausen, Nervation der Celastrineen, 
Denksch. K. Akad. Wissensch. Wien, vol. xiii, PI. IV, figs. 4-6), Econymus 
americanus (Ettingshausen, loc. cit, PI. VIII, figs. 6, 7), and several others. 

The CelastrineaB are abundantly represented in the Tertiary Flora of 
Europe, and among them the Eoonymus LatonicBi Ung., the Celasfrua 
oxyphyllusy Ung,, and the C. uEoliy Ett., approach the Australian Celastrineac 
in some respects, although their leaves have a stronger texture. As the genus 
to which the described fossil belongs cannot at present be ascertained, and 
may possibly have become extinct, I have preferred to place it in the 
collective genus Celaatrophyllum. 

I named the species after the English botanist, Allan Cunningham, 
who, fifty years ago, made important exploratory journeys towards the interior 
of Australia. 

Locality and Sorizon. — ^With the preceding species. 
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BILAMNEJS. 

POMADERRITES BaNKSII, Sp. UOV. 
Plate VI, Fig. 4. 

Sp. Char. — P. foliis membranaoeis, lanceolatis, basi ovata obtusi- 
usculus, apicem versus angustatis, margine integerrimis ; nervatione campto- 
droma ; nervo primario debili, recto, apicem versus attenuate ; nervis secun- 
dariis tenuibus, subangulis 80-40° orientibus, marginem adscentibus, 
simplicibus, basilaribus oppositis, religuis altemis; nervis tartiariis tenu^- 
issimis approximatis, transversis. 

Obs. — A leaf with well-preserved venation, and so distinguished by- 
several well-marked characters, that there is no difficulty in determining at 
least the family to which it belongs. It reveals a delicate membranous tex- 
ture, has a lanceolate form, ovate at the base, and gradually narrowed towards 
the apex, with the margin entire. The venation is camptodromic, and 
presents very remarkable characters. The midrib, in accordance with the 
delicate nature of the leaf, is very thin ; the secondary veins issue at very 
acute angles, and ascend abruptly towards the margin, all undivided ; the 
basal ones are opposite, and somewhat longer than the others. The tertiary 
veins are very fine, approximate, and transverse (compare the enlargement 
of the venation. Fig. 4a) . These characters point most clearly to the family of 
the Bhamnetey where in the genera Bercheniia, Pomaderris, and Mhamnus we 
find species whose leaves possess more or less completely the peculiarities of 
the described fossil. The leaves of the Australian genus PomaderriSj in 
their lanceolate form and forwardly ascending secondary veins, correspond 
especially to our fossil {covoL^fiVQ Pomaderris ferruginea, Sieb., Ettingshausen, 
Blattskelete der Dicotyledonen, p. 166, fig. 155, which shows basal secondary 
veins also). But Pomaderris differs from the fossil so widely in the coriaceous 
consistence of the leaves, and the more distant, stronger, and not transverse 
tertiary veins, that it cannot be included in that genus. The species of Per- 
chemia have, it is true, more delicate leaves and fine approximate transverse 
tertiary veins, but the prominent basal veins are altogether wanting, which is 
also the case in the leaves of Rhamnus. The leaves of Oouania show more or 
less ascending secondary veins with transverse tertiary veins, but its basal 
secondary veins are more strongly developed, and have prominent exterior 
veins, which are entirely wanting in the described fossil; besides, these 
leaves are never lanceolate, but broad, ovate, or rounded, and cordate at the 
base. The Rhamneas have numerous representatives in the Tertiary Flora, 
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Passing them under review, we happened on a narrow-leaved variety of 
Berchemia multinerviSj A. Braun, which had been discovered in the strata 
of Sagor (see Ettingshausen, Foss. Flora von Sagor, Denksch. K. Akad. 
Wissensch, Wien, vol. xxxvii, PL XVI, figs. 8-10). This shows remarkable 
a^scending secondary veins, and in its form approaches very nearly the 
Bhamneae from Dalton, only the above mentioned basal veins are wanting 
also in the fossil Berchemia. We have, therefore, grounds enough for the 
erection of a special genus for the Rhamnese just described, and which may 
be regarded as the ancestral genus of Pomaderris. 

The species is named after [Sir Joseph] Banks, the English naturalist. 

Locality and Horizon. — With the preceding species. 



MTMTAOJSJS. 
Eucalyptus Delftii, ap. nov. 

Plate VI, Pig. 6. 

Sp. Char. — ^E. foliis rigide coriaceis lanceolato-oblongis obtusiusculis, 
integerrimis; nervatione camptodroma; nervo primario apicem versus sub- 
flexuoso ; nervis secundariis subangulis 30-4fO° orientibus, tenuibus marginem 
adscendentibus, cum nervo marginali anastomosantibus (?) ; nervis tertiariis 
obsoletis. 

Obs. — A leaf whose strong, somewhat recurved margin indicates a 
remarkably rigid texture. At the base it can be restored into an oblong, 
almost lanceolate leaf, which is narrowed towards both ends and obtuse at the 
apex. The midrib is somewhat flexuous towards the apex^ and not prominent 
on the upper surface of the fossil, whilst the under side is covered by the rock 
material. 

Owing to this unfavourable circumstance, even the course of the fine 
and remarkably acute-angled secondary veins, but more especially their 
behaviour at the margin, cannot be observed with sufficient accuracy. In 
one place near the margin I thought I could perceive an indication of the 
marginal vein, with which the secondary veins are connected. Tertiary veins 
and reticulation have not been preserved. The form of leaf, texture, and 
venation just described are found in Eiicalyptm^ viz., in E. teretiuaculay and 
others (sec Ettingshausen, Blattskelete der Dicotyledonen, PL LXXXV, fig. 
17). As the assumption that Eucalypti was not wanting in the Tertiary of 
Australia is, at all events, more probable than the contrary, so much the more 
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as this genus occurs even in the Tertiary Flora of Europe, I believe the 
Bucalt/ptuS'like leaf remains found amongst the plant fossils from Dalton 
may for the present be set down as in all probability a representative of 
Eucalyptus. A more detailed comparison of the species with hitherto- 
described fossil species of Eucalyptus can only be undertaken when more 
perfect material has been obtained. 

I named this species after the Dutclmian, Van Delft, who in the 
eighteenth century made important exploring journeys in Australia. 

Locality and Horizon. — With the preceding species. 



FAPILIONA CE.E. 
Dalbergia Diemenii, sp. nov. 

Plate VI, Fig. 16. 

Sp. Char. — D. foliolis subcoriaceis, sessilibus, ovato-ellipticis, basi 
inoDquilateris, apice obtusis, margine integerrimis ; nervationc camptodroma ; 
nervo primario distincto, recto excurrentc ; nervis secundariis tenuissimis, 
subangulis 50-00" orientibus, simplicibus, leviter curvatis ; nervis tertiariis 
inconspicuis. 

Obs. — This leaflet shows much similarity to that of Dalbergia 
primaevay Ung., but differs in the somewhat thinner texture, which in the 
species named is designated as coriaceous. In the other characters, as far as 
they are present, there is perfect correnpondence ; but a detailed comparison 
must be deferred until more complete specimens are obtained. In the mean- 
time, I place the leaf fossil under Dalbergia as a peculiar species, which I 
name after the Dutchman, Van Dieman, one of the most meritorious promoters 
of Australian geographical science in the seventeenth century. In the 
American Tertiary Flora the D. Lesquereuxiij Ett.,* may be regarded as an 
analogous species. 

Locality and Horizon. — Dalton, near Gunning ; in hard siliceous grit 
reposing on Silurian rocks. 

* Dalbergia LenqtiereuxUf sp. nov. (Vaccinium reticulatunif Lesq., he. cit., PI. LIX, fig. 6). 

Obs, — The leaves of Vaccin'mm reticulatumy A. Bi-aun, from the Tertiary Flora of Switzerland, with which 
Lcsquereux compares the leaf figured in the work above quoted, have an obtuse aj)ex, a stronger midrib, and a 
prominent reticulation. The leaf quoted from the tertiary strata of Florissant, however, is acuminate, has a 
midrib which is thin even at the base, very fine secondary veins, and no prominent reticulation. At all events, 
it belongs to another plant. The somewhat unequal development of the sides of its leaf is suggestive of a leaflet 
which appears to agree best with those of Dalbergia prinu^v^i, Ung. But as this latter is more acuminate and 
has a moie obtuse base, the leaf fossil referred to should be regarded as the remains of a peculiar species whofie 
nearest ally is the D. prinKfva. 
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CAESALVmiB^. 
Cassia Cookii, sp. nov. 

Plate VI, Fig. 19. 

Sp. Char. — C. foliolis coriaceis sessilibus (?), oblongo-ellipticis, basi 
rotundatis, insequilateris, apice acuminatis, margine integerrimis ; nervationc 
camptodroma ; nervo primario valido, prominente, recto apicem versus 
angustato; nervis secundariis tenuissimis, sub augulis 65-75° orientibus; 
nervis tertiariis obsoletis, 

Oba. — A leaflet which in its peculiarities resembles most nearly those 
of Cassia naseolites^ Ung., but appears to have weaker secondary veins than 
the fossil plant named, so widely distributed in the Tertiary Flora of Europe. 
At the present time there are twenty-one species of Cassia endemic in 
Australia ; it may therefore be assumed that Cassia existed there even during 
the Tertiary Epoch, and for these reasons the described leaflet may with so 
much the more probability be referred to that genus. So far, only one specie, 
of Cassia* is known from the Tertiary Flora of North America. 

I name this species, which appeal's to be distinct from Cassia phaseolileSj 
after the British Navigator, Captain Cook, who on behalf of the Royal Society 
of London, it is well known, made most important discoveries in Australia. 

Locality and Horizon. — With the preceding species. 



Cassia Flindersi, sp. nov. 

Plate VI, Fig. 18. 
Johnston, Notes, etc., Papers and Proc. R. Soc. Tasmania, for 1881 [7th Plate], Cg. 13. 

Sp. Char. — C. foliolis subcoriaceis petiolatis ovato-ellipticis, basi 
insequalibus, apice obtusis, margine integerrimis ; nervationc camptodroma ; 
nervo primario distincto recto excurrente; nervis secundariis tenuissimis; 
tertiariis inconspicuis. 

Obs. — The occurrence of the genus Cassia in the Tertiary Flora of 
Australia is again made evident from this leaflet, which is similar to those of 



• CoMia podogoniuidfMy sp. nov. ( 
PI. LXIII, fig. 2 ; and pi. LXV, fi^. 6). 
Ofej». — ^The leaflets of Lefnimtnosaf 



• CoMia podogoniuideM^ sp. nov. (Podcffonivm atntricavum, Leequereux, he. cit., p. 289, PI. LIX, fig. 5 ; 

^ - • - xv; fi^. 6). 

Lef/umtnosf¥ figured by Lesquereux in the work quoted, have not the venation of 
Podofjoninnij, but of Cassia, They want the acrodromic secondary veins at the base of the leaflets, which are 
characteristic of Podogonimn. On the other hand, the venation of the leaflets shows more correspondence with 
those of Casftia Zephyr i, Ett., and (7. Fischer i^ Heer, which also have a somewhat naiTOMcd base. In form, and 
as regards the approximate secondary veins, the leaflets are certainly somewhat similar to those of Podof/onium. 
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several existing and some fossil species. The species to wliicli it belongs 
comes under a group diflFering from the preceding one. I name this species 
after the English naval officer, Flinders, who, towards the clojse of the last 
and the beginning of the present century, made valuable discoveries in 
Tasmania*. 

Locality aiid Horizon. — One-tree Point and Pipeclay BluflF, Camelian 
Bay, Estuary of the River Derwent, Tasmania ; Upper Tertiary Loaf beds. 

Collection. — R. M. Johnston. 

Leguminosites Kennedyi, sp. nov. 

Plate VI, Fig. 17. 

Sp. Char. — L. foliolis subcoriaceis, ovatis integerrimis, nervation© 
camptodroma, nervo primario distincto, recto ; nervis secundariis subangulis 
GO-70® orientibus, Icviter arcuatis simplicibus ; nervis tertiariis inconsplcuis. 

Oba. — A leaflet which, as regards its character, may perhaps belong to 
Cassia also ; but at present, owing to the imperfect condition of the preserva- 
tion, the question cannot be decided with any degree of certainty. In the 
meantime, and until complete specimens shall permit an exact determination 
of the genus, I place it under the collective genus Legumuwsites^ and name 
the species after the deserving Australian traveller, Kennedy, who fell a victim 
to his zeal as an explorer. 

Locality and Horizon. — Dalton, near Gunning ; in hard siliceous grit, 
reposing on Silurian rocks. 



plants; INCERTJE SEDIS.t 

Phylutes populiformis, sp. nov. 

Plate VI, Fig. 7. 
Johnston, Note«, etc., Pipers and Proc. R. Soc. Tasmania, for 1881 [8th Plate], fig. 30. 

Ohs. — The leaf is apparently of rather delicate texture, ovate, entire 
on one side, and with an indication of a lobe on the other side. There are 

• [Around the coasts of Australia and Tasmania. — R.E., Jnr.] 

t Of these no diagnosis arc given, as to do so would bo useless, on account of the too imperfect material. 
In view of the great importance which attaches to the exploration of the Tertiary Flora of Australia, however, 
even incomplete materials from which at least indications or hints may be derived for future researchefl should 
not be ignoreil, and wo are therefore much obliged to Mn R. M. Johnston for the publication of his drawings of 
the plant fossils discovered by him. 



71 

present two basal aerodromic, and besides, on either side, 4-5 camptodromio 
secondary veins. The leaf has some similarity to the leaves of JPopultis ; but 
it might also belong to Fieua^ or to the Sterculiacese, 

Locality and Horizon. — One-tree Point and Pipeclay Bluff, Camelian 
Bay, Estuary of the lliver Derwent, Tasmania ; Upper Tertiary Leaf beds 
(see R. M. Johnston, loc. cit., p. 14, &c.). 

Collection. — R. M. Johnston. 

Phyllites piciformis, sp. nov. 

Johnston, Notes, etc.. Papers and Proc R. Soc. Tasmania, for 1881 [6th Plate], ^g. 11. 

Obs. — The fossil shows one-half of a rather large fig-like leaf. It 
reveals a somewhat rigid texture. The margin is not preserved, but probably 
entire. The numerous secondary veins are camptodromio, and issue at slightly 
acute angles ; the tertiary veins proceed on both sides of the secondaries at 
acute angles, but on both sides of the midrib at right angles. 

Locality and Horizon. — With the preceding species. 

Phyllites juglandifoemis, sp. nov. 

Johnston, Notes, eta, Papers and Proc. R Soa Tasmania, for 1881 [8th Plate], ^g. 28. 

Obs. — ^The unequal sides indicate a leaflet. The texture appears to 
have been almost coriaceous. The form, supposing the missing apex to be 
restored, would be oblong ovate; the margin entire. The midrib is very 
prominent ; the camptodromio secondary veins issue at slightly obtuse angles, 
5-7 on either side. The tertiary veins are short, inserted mostly at nearly 
right angles. The leaflet may belong to Juglana, with the leaflets of which 
it has most similarity; but the Sapindacero, the Meliacea), and even the 
Papilionaeeee and the OassalpineaB are, however, not excluded. It might have 
been possible to decide this if a little more of the reticulation had been 
visible. 

Locality and Horizon. — With the preceding species. 

Phyllites ligustroides, sp. nov. 

Johnston, Notes, etc.. Papers and Proc. R. Soc. Tasmania, for 1881 [8th Plate], ^g. 22. 

Ob9. — A leaf of delicate, more membranous texture, more oblong 
fonUf and entire margin. The base is acuminate, shortly petiolate, the apex 
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roundedly obtuse. The venation is camptodromic. From a rather fine midrib 
issue on each side five fine simple secondary veins. Of tertiary veins and 
the reticulation, nothing has been preserved. The fossil appears to belong 
cither to the Oleacese (LigustrumJ or the Daphnoidse (Daphne). It has, 
however, the greatest similarity with the leaves of Liguatnim. 

Locality and Horizon. — With the preceding species. 



Phyllites pyriformis, 8p. nov. 

Johnston, Notes, etc., Papers and Proc. R Soc. Tasmania, for 1881 [8th Plate], fig. 23. 

Oba. — A broadly elliptical, entire, shortly petiolate leaf of apparently 
delicate texture, slightly acuminate at the base, but more acuminate towards 
the apex, which is somewhat injured. The venation is camptodromic, the 
few secondary veins ascending, bifurcating towards their ends, and forming 
apparently small loops at the margin. The tertiary veins are too imperfectly 
preserved to furnish a character. As far as it is possible to judge from the 
unmistakable characters present, the fossil appears to belong to the Pomacesc, 
where in Cydonia and Pyriia similar forms of leaf occur. 

Locality and Horizon. — ^With the preceding species. 



Phyllites phaseolites, sp. nov. 

Johnston, Notes, etc., Papers and Proc. R Soc. Tasmania, for 1881 [6th Plate], fig. 4. 

01)8. — A small leaf, whose inequilateral development suggests a leaf- 
let. It has an almost cordate form, a comparatively long petiolule and an 
apparently camptodromic venation. The margin is veiy indistinct. Suppos- 
ing the margin to be entire, the leaflet should belong to the Phascoleae, where, 
namely, species of Kennedya^ show very similar leaflets. 

Locality and Horizon. — With the preceding species. 



Phyllites sophorjEFOiimis, ap. nov. 

Johnston, Notes, etc., Papers and Proc. R. Soc, Ta.smania, for 1881 [6th Plate], fig, 9. 

01)8. — This fossil likewise appears to be a leaflet of one of the Papilio- 
naceae. It reveals a thinner texture, is elliptical, asymmetrical in its two 
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halves, entire, obtuse at both ends ; the venation is camptodromic, with few, 
fine, ascending secondary veins. The fossil most nearly resembles the leaflets 
of Sophora. 

Locality and Horizon. — With the preceding species. 



Phyllites mimos-^fobmis, sp. nov. 

Jolinstoii, Notes, etc., Papers and Proc. R. Soc., Tasmania, for 1881 [9tli Plate], fig. 31. 

Obs. — A small indistinctly preserved leaf fossil, which most probably 
is a leaflet, and from its delicate nature more likely to be one of the MimoscoB 
rather tlian a Cassia. 

Locality and Honzon. — With the preceding species. 



Carpolithes gaertnerioides, sp. nov. 

Plate VT, Fig. 13. 
Johnston, Notes, etc.. Papers and Proc. R. Soc., Tasmania, for 1881 [9tli Plate], Gg. 34. 

Obs. — An ovate fruit grown out of two bracteoles, which was not 
originally flattened, but whose actual shape has been produced by subsequent 
compression. In the middle is observed a sutural rib dividing the fruit into 
two halves, and on each half there are wrinkles, producing, generally, an 
indistinct cross-hatching. At the thickest portion of the rib must be the 
situation of the base of the fruit. On this supposition, the fruit would be 
remarkably similar to that of some Loganiacese, e.g., Qaertnera. In the 
genus named we find an ovate dry drupe, covered by the calyx at the base, 
but easily disengaged, and enclosing two pyrenes. The latter, containing each 
one seed, have together the form of a plum, and fill up almost entirely tlie 
interior of tlie fruit, which is provided with only a thin covering of fleshy 
pulp. Where the flat internal surfaces of the pyrenes meet one another, a 
furrow is produced, which in a fossil fruit of this species might easily become 
more prominent, or even like a rib. 

Locality and Horizon. — Pipeclay Bluff, Sandy Bay, Estuary of the 
River Derwent, Tasmania ; Upper Tertiary Leaf beds. 

Collection. — R. M. Johnston. 

Ila67— 88 M 
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Carpolithes eisdonianus, sp. nav. 

Plate VI, Fig. 14. 

Obs. — A roundish, flattened, ribbed fruit, somewhat prolonged at one 
end. As yet it appears doubtful whether the remarkable flattening is the 
result of compression, or an original character of the fruit. 

Locality and Horizon. — Risdon Tasmania; in yellow Travertin of 
Upper Tertiary age. 

Collection. — British Museum (Natural History Brafich). 
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I.-INTRODUCTION. 



« 



Mr. C. S. AVilkinson, Government Geologist of New South Wales, had 
the kindness to entrust his collection of Australian Tertiary Plants to me, 
for which I now express my most sincere thanks. The present work follows 
the Memoir, ** Contributions to the Tertiaiy Flora of Australia, Part I," 
published in the 47th vol. of the ''Denkschriften" of the Imperial Academy 
of Sciences of Vienna. 

It is highly satisfactory to me that the general results I obtained from 
my first efforts are not alone strengthened, but materially completed by this 
Second Part, which I now lay before the Academy. The results of both 
parts are based on exact determinations of fossils. But, considering it in 
some degree the duty of a careful examiner of a fossil flora, I have taken 
into consideration not only the plainly determinable objects, but also many 
more or less uncertain cases. Although I have never founded the before- 
mentioned results upon the latter cases, I have only employed an experience 
of almost forty years to interpreting the fossils as far as possible, for which 
the richest herbariums have been at my disposal. I trust I may not err in 
supposing that scientific persons will agree with my method, the more so, as 
it gives a complete review of the results obtained from a fossil flora. 

Before recording the general results of my second contribution, I have 
to remark — to prevent misunderstanding — that I should be greatly obliged 
to any author in Phyto-palseontological science, who, having gained either 
experience, and supplied with better scientific means, would rectify my 
statements. I have, nevertheless, some grounds for declaring that time is too 
precious to permit of my entering into polemical disputes. 

The one hundred and twenty-eight species of fossil plants, described in 
the following special part, mostly come from Vegetable Creek, near Emma- 
ville, in New England, New South Wales; twenty-one species have been 
collected from Elsmore, and only five species from Tingha, in New England. 
Mr. C. S. Wilkinson, who has examined these localities, referred them to the 
Lower Tertiary formation. The sj)ecies are distributed into thirty-six families 
and seventy- two genem. Of the former thirty-five, and of the latter fifty- 

• [The substance of this Introduction appeared in the Geological MajazinCf 1887, IV, p. 359, by Baron von 
Ettiogshausen. — R. £. , j nr. ] 
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two are also represented in the Tertiary Flora of Europe. Respecting the 
principal sections of the Vegetahle Kingdom, the Cryptogamee contain two 
species, the Gymnospermoe twelve, the Monocotyledons two, the Apetalae fifty- 
six, the Gamopetalae eleven, and the Dialypetalae forty. Of the families 
represented by several species, the Proteaceae contain twenty species, the 
Cupuliferae fourteen, the Conif erae eleven, the Myrtacese ten, the Laurineae 
seven, the LeguminossB six, whereas the Morese, Apocynaceae, and Celastrineae 
contain five species each. 

The results respecting the character of the flora confirm Mr. 
Wilkinson's statement. We cannot find any reason to suppose the above- 
named localities to be of other than the age stated. It is at first sight 
evident that the character of their flora (especially that of Vegetable Creek 
and Elsmore) deviates strikingly from that of the living Australian Flora. 
According to the latter difference \i?hich indicates a greater difference of age 
between both just named floras, as well as regarding the close relationship of 
some of its species to those of the Eocene and Cretaceous Periods, we may 
conclude that the Fossil Flora described here might be referred to the Lower 
Eocene. 

When we take into consideration only those fossil species which are 
represented by fruits, seeds, and characteristic forms of leaves, we obtain new 
and suflBicient proofs of the view which I brought to light in the First Part of 
these Contributions, that the elements of Floras are mixed together in the 
Tertiary Flora of Australia. I first alluded to this in a former paper ("Gene- 
tische Gliederung der Flora Australiens," Denksch. K. Akad. Wissensch. 
Wien, vol. xxxiv, p. 115). These proofs consist of facts relative to the 
common appearance of genera endemic in Australia, with genera repre- 
sented in other floras, but which are foreign to the Australian one. For 
example, there occur in the fossil flora here described, the following 
genera of the Australian Element : — Pht/llocladus, Casuarina^ Santalum, 
Fersoofiia^ Gremllea^ Hakea^ Lomatia^ Bmiksia^ Dryandra^ Callicoma^ 
Ceratopetaluw y PoniaderHs, Boronia^ and Eucalyptus. On the other side 
we find hei-e, intermixed with the former, types belonging to : Sequoia (Cali- 
fornia), Myrica ^Europe, North America, Asia, South Africa), Alnua (Nor- 
thern Hemisphere), Quercus (Northern Ilemisphere, nine species), Cinna- 
momum (Asia), Sassafras (North America and East India), Aralia (North 
America, Japan, and New Zealand), Eheocarpus (Tropical Asia), Acer (Nor- 
thern Ilemisphere), Copaifera (Tropical America). In Part I, I have already 
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stated that the elements of floras are united, not only in the Tertiary Eloraof 
Europe, the Arctic Regions, North America, and of Australia, but also 
in the Tertiary Floras of other portions of the globe. The facts just mentioned 
confirm this even more strongly. Besides, I am able to state the same result 
from facts obtained by examining the Tertiary Plora of New Zealand, rich 
collections of which Prof. Dr. Julius von Haast and Prof. T. J. Parker 
kindly forwarded me.* There is now scarcely any doubt that the general 
character of all Tertiary Floras of the globe is one and the same in regard to 
the mixture which they exhibit, and carried, until the separation of the 
elements of floras into the special floras towards the present period. 

The relationship of the Tertiary Floras of the globe to one another 
is based upon the common elements of floras. The comparison of the Austra- 
lian Tertiary Flora to the European shows at once not only many families and 
genera which are common to both, but also that many species of the one are 
more or less closely allied to species of the other. For example, the following 
species are closely related: — Callitris prisca is closely related to C. Brong* 
niartii^ Sequoia australiensis to S. Langsdorfiiy Podocarpus prcecupresHna 
to P. eleganSy Oasuarina Uooki to C. sotzkiana^ Alnus MacOoyi to A. Kefera^ 
teiniiy Quercus Wilkinsoni to Q. chloropht/lla, Q. Hartogi to Q. drymeja^ 
Fagu8 Benthami to F. Feronice^ Ficus Oidleyi to F. arcinervis, F. Solanderi 
to F. Beussii^ F. Willaii to jP. Jynx^ Cinnaniomum polynwrphoides to C. 
polymorphuniy 0. Leichardtii to C. spectabile, 0. Nuytsii to C. lanceolatum, 
Orevillea proxima to O. hceringiana^ Banksia Bawsoni to B. Beikeana, B. 
Hovelli to B. hcBringiana^ B. myriccefolia and B. lancifolia to B. Ungerij 
Dryandra Benthami to D. acutiloba^ Callicoma pHmaca to C. pannonica, 
Ceratopetalum Macdonaldi to C. hilinicum, Blceocarpus Muelleri to E. 
Albrechti, Acer auhproductum to A. trilobatum^ A. suhintegrilohum to A. 
integrilobuyn. Regarding many other analogies and representatives of types, 
I refer to the affixed table, indicating the relationship of the Tertiary plants 
of Australia to those of Europe, of the Arctic Regions, and of North America. 

I have selected the following few from among numerous new forms, 
as possessing greater interest. 

A remarkable Anomozamitea related to an Anomozamitea of Greenland, 
indicates some affinity of the present flora to that of the Cretaceous Period. 
Seterocladiscos, a peculiar Cupressinea shows dimorphous branchlets, the 

*A brief report on the Phyto-palaeontological InvestigatioiiB of the Foaail Flora of New Zealand (published 
in the " Denkschriften*' of the Imperial Academy of Sciences of Vienna, vol. liii, p. 143), I give in the 
Appendix below. 
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primary ones being cylindrical, their leaves lanceolate close to one another in 
spiral order ; the secondary ones being four-edged and their leaves rhomboidal- 
ovate, imbricate and set in four rows. Thus this remarkable plant combines 
the facies of Glyptostrobus with that of Thuites MengeaniiSy a Cupressinea 
from the Amber. Most remarkable is the appearance of Pseudopinus, a 
representative genus of F'miis^ which, perhaps, might be even a subgenus of 
Pinna. Cones, seeds, leafed branchlets, rachis of branchlets, and single leaves 
have been found at Vegetable Creek. The cones are smaller than those of any 
living Pinus. The size and form of the leaves, as well as their arrangement, 
and the shape of the branchlets remind us of Plnus canadenis. Besides 
Phyllocladus^ two separate genera bearing phyllodes also occur at Vegetable 
Creek, PalceocladuSy the primary branches of which arc also phyllodineous, 
and GinkffocladuSy a genus common also to the Fossil Flora of New Zealand, 
and combining the facies of Phyllocladus with that of Ginkgo. A species of 
Sassafras has affinity to Cretaceous species as well as to an Eocene one of the 
European Tertiary Flora, and refers to an early state of the Tertiary Flora to 
which ours belongs. The same fact may be also admitted respecting some 
jspecies of A r alia. Examples indicating the attachment of om* flora to that 
of the Cretaceous Period appear, however, to be only isolated when we take 
into consideration its numerous analogies to real Tertiary plants. 

Dievienia a peculiar genus of Laurinese, uniting the facies of China- 
momum with that of other Laurincse (Lanrus^ PerseaJ^ occurs at Elsmore, 
where two species have been collected. Besides Proteaccae showing their 
Australiain type, the appearance of Rhopala^ a genus of tropical America, is 
remarkable. It is represented in the beds of Vegetable Creek by two species. 
Not less worthy of note is the appearance of Banksia types, exhibiting leaves 
which are acuminate at their apex, and thus are closely allied to the Banksia^ 
of the European Tertiary Flora. Two species of Boroniay an Australian genus, 
have been found, one of which unites distinctly the characters of two living 
species. Doubtless the latter have been differentiated from their ancestor 
just mentioned. A calyx, in some degree corresponding to those of Gctonia 
of the European Tertiary Flora, possesses a special interest. 

It may be worthy of notice that Fagus^ distributed over both hemi- 
spheres, is represented at Vegetable Creek not only by types of the Southern, 
but also by one of the Northern Hemisphere. Whilst the former, belonging 
to the section Notofagus^ exhibit coriaceous and persistent leaves, the latter 
closely corresponds to Fagus ferrnginea^ a species of the section Bufagns^ 
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bearing membranaceous and deciduous leaves. In accordance with these 
facts, the representation of QuerctcSy in the Tertiary Flora of Australia, might 
be considered not less interesting. Leaves of Querent have been collected at 
Vegetable Creek belonging to species analogous to those living in North 
America, Mexico, on the Lebanon, in East India, Japan, and the Isle of Hong- 
kong, Whilst types of Fagics are still existing in the present flora of 
Australia, those of Quercus seem to be quite extinct there. But should ever 
a representative species of that genus in the living Australian Flora be dis- 
covered, it need not be considered a wonderful discovery. Manifold remnants 
of the Tertiary Flora elements are intermixed with that flora, as I have 
pointed out in the Memoir (Denkschrif ten, vol. xxxiv) quoted above. 

Although the Tertiary Flora of Australia deviates very much from the 
living one, we find numerous points of connection between them. A species 
of Callitris closely approaches the O. robust a, R. Brown ; a Dammar a is veiy 
near to D. australisy Lamb. ; a Phyllocladm^ which on the one hand unites the 
characters of all the three living ones, is allied on the other to types of 
Mesozoic, especially Cretaceous Floras ; the genera Camiarina^ Santalum, 
Fersoonia^ Orevillea^ Uakea^ Lomatia^ Bayiksia^ Dryandra^ Qallicoma^ Cera- 
topetaluyyiy Borania^ and Eucalyptus are represented by species, more or less 
closely related to living Australian forms. 

A brief synopsis of the conclusions drawn from the general results 
which the investigation of the Tertiary Flora of Australia have offered, may 
be given as follows : — 

Firstly. — The geographical distribution of plants in Australia at 
the Tertiary Period deviated in many ways from the present 
one. Therefore the material for comparison obtainable from 
the present flora of Australia is not at all sufficient for the 
investigation of the Tertiary one, and must consequently be 
completed from other floras of the globe. 

Seccyiidly. — Types of plants of the Southern as well as of the 
Northern Hemisphere of the globe are associated together in 
the Tertiary Flora of Australia. 

Thirdly. — The flora elements represented in the Tertiary Flora of 
Australia chiefly contain Phylones (original types), which are 
also common to the other Tertiary Floras of the globe. The 
general character of the Tertiary Flora of Australia cannot, there- 
fore, be considered essentially different from those of the latter. 

lla 67-88 N 
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Fourthly. — ^The Australian Tertiary Flora in accordance with the 
preceding statements is but a part of one and the same common 
original flora, upon which all living floras of the globe are founded. 

Fifthly. — The comparison of this original flora to the present floras 
of the globe sliows that in Australia the differentiation of the 
original types is at its highest degree. 

Sixthly. — ^Many analogies to the Tertiary Flora are nevertheless to 
be found in the living Australian Flora. 



APPENDIX TO THE INTRODUCTION. 

The genealogical relation of the living Flora of New Zealand to its 
Tertiary one has already formed the subject of a paper I submitted to the 
Imperial Academy of Sciences of Vienna under the title, " Genetische 
Gliederung der Flora von Neuseeland" (Sitzungsberichte, vol. Iviii, Part I, 
p. 953). I have pointed out in it that the endemic New Zealand Flora not 
only contains types which may probably descend from the principal clement 
of its Tertiary Flora, but also such ones probably derivable from some accessory 
elements of the latter flora. 

Only a short time had elapsed since my attention had been again drawn 
to the subject, and I was able to lay a memoir before the above-named 
Academy, entitled, " Beitrage zur Kenntniss der fossilen Flora Neuseelands" 
(Contributions to the Fossil Flora of New Zealand, Denksch. K. Akad. 
Wissensh. Wien, vol. lii. Part I, 1887), in which I state, '* It was my good 
fortune in 1881 to receive two collections of fossil plants from New Zealand, 
for which I am indebted to the kindness of Prof. Dr. Julius von Haast, of 
Christchurch, and Prof. T. J. Parker, of Dunedin." 

Seventeen localities of fossil plants are here represented, which belong 
to three formations — the Tertiary, Cretaceous, and Trias. 

The Tertiary Flora, collected from eight localities, as. Shag Point, 
Dunstan, Landslip Hill, Malvern Hills, Raca-cliff Gully, Weka-pass, 
Amuri, and Murderer's Creek, comprises till now, as far as investigation could 
bring to light, fifty-two species, which are distributed into thirty-nine genera, 
and twenty-six families. Of these species three are Cryptogama?, eleven 
Gymnospernue, two Monocotyledons, twenty-two Apetalse, three Gamopetalao, 
and ten Dialypetalse. Regarding the general flora character, it by no means 
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essentially deviates from that of the hitherto known Tertiary Flora. We find 
here the same mixed character as in the Tertiary Flora of Europe, North 
America, and Australia, the analogies of which to the New Zealand Tertiary 
species may easily be seen in the subjoined table. 

Although the Tertiary Flora of New Zealand is very different from the 
living one, yet with regard to several species a close relationship is clearly 
indicated. Thus, Aspidium tertiario-zeelandicum and A. nocce-zeelandice^ 
VtqA.j Dammar a Oweni and D. ausfraliSy Lamb., Podocarpus Parkeri and 
P. Totara^ Don., Dacrydium pvcecupressinum and D. cui^ressiniim^ Sol., &c., 
are closely allied. Besides, several genera, for instance, FagtiSy Hedycarya^ 
Santaluyn^ Loranthusy &c., are represented in both, whereas others seem to be 
in a genetic relation to living ones, and the latter may in some degree be 
transmuted from the former. Thus, Daphnophylltim or Laurophyllum may have 
turned out to be Nesodaplme^ likewise Apocynophyllum to Pavsonsia^ Aralia 
to Schefflera^ Sapindus to Alectryon^ &c. On the contrary, we miss in the 
recent (endemic) flora of New Zealand a considerable series of genera due to 
its Tertiary one ; for example, Lomariopaia, Sequoia, Araucaria, Seaforthia, 
Caauarina, Myricay AlnuSy QuerctiSy TllmuSy Planer a ^ Ficus, Cinnamomtimy 
Dryandra, DiospyroSy Aralia, Acer, SapinduSy Mceodendrony &c. 

According to the preceding statements, the principal results of my 
Memoir are as follows : — 

Firstly. — In New Zealand tliere exists a genetic relationship between 
its Tertiary and its living Flora. 

Secondly. — The Tertiary Flora of New Zealand contains the elements 
of floras. 

Thirdly. — ^The Tertiary Flora of New Zealand is a part of that universal 
Original Flora, from which all living floras of the globe descend. 

Fourthly. — In New Zealand only one part of its Tertiary Flora has 
changed into its living flora ; the other has become extinct. 

I proceed now to communicate a brief record on the fossil plants 
occurring in the abovenamed localities. 

I. — Of all the localities ascribed to the Tertiary formation that of Shag 
Point is the richest and most interesting. Of Cryptoganue two species of 
Aspidiumy and of Cycadeae a specimen betraying some resemblance to Zamitca 
tertiariuSy Heer, has been found. Of Conifei'aB we have ten species belonging 
to seven genera. They are fully enumerated in the table affixed below. 
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Of Monocotyledons one Cauliniies, and of Dicotyledons a considerable 
series occur there, as follows : — One Casuarina ; two species of Myrica^ the 
one allied to M. integrifoliay Ung., of the European Tertiary Flora, the other 
similar to M. quercifoliay Linn., a native of the Cape of Good Hope ; one 
Ahms, closely related to the European Tertiary A. Keferateinii^ as well as to 
the Australian Tertiary A. Maccoyi; four QuercuSy one of them allied to 
Q. macranthera, native of the Caucasus, another related to the European 
Tertiary, Q. Lonchitis, Ung. ; two species of Fagus, the one related to F. 
procera and F. aljnna, both natives of Chili, the other very similar to F. 
DeticalmiiSy Ung., as well as to the North American F. ferrt^inea ; one 
Tllmus and one Flanera^ both analogous to species of the European Tertiary 
Elora ; one Ficus^ a species corresponding to F. lanceolata^ of the European 
Tertiary, and to F. Burkei, of the Australian Tertiary Elora ; one Hedycarya^ 
analogous to the Tertiary JS. europcBy as well as to the Australian Tertiary, 
J3r. Wickami ; one Citmamomiwiy closely allied to C. polynwrphum and (7. 
polymorphoides ; two Cassia, the one closely related to C. phaseolites and 
C. pha^eolitoideSy the other to C. memnonia. Besides, species of the genera 
Santalunij DiospyroSj AraUa, Loranthus, Acer, and Carpolithes, have been 
found there, their analogues being represented in the Tertiary of Europe, 
North America, and Australia (as specified in the subjoined table). 

From the flora of the above-mentioned locality we may safely conclude 
that it, and probably also the following localities, belong to the Lower Tertiary. 
As many species of this flora are closely related, or at least analogous to 
Eocene species, I refer it to the Eocene Period. 

II. — From Dunstan the following species are now before us : — A 
Lomariopsis analogous to L. bilinica from the Eocene strata of Kutschlin, 
near Bilin, and related to L. iriquetra, a native of Nepal ; an Aspidhmi, 
which has also been collected from the preceding locality ; and a Seaforthia, 
analogous to S. MelVmgii of the Fossil Flora of Eibiswald, and to S. rohusta, 
H. Brown, living in Australia. 

III. — From Landslip Hill the following are derived : — Sequoia, also 
found at Shag Point; a Dryopliyllum, being analogous to 2). lineare, from the 
Eocene Flora of Sezanne ; two Apocynophylhim, the one corresponding to^. 
Selveticum, of the European Tertiary, and to A . Mackinlayi, of the Australian 
Eocene Flora, the other related to A. Taberncemontana, of the Fossil Flora of 
B/adoboj ; an Flccodendron, corresponding to F. helveticum, of the European 
Tertiary Flora, and to F. curtipendulmn, a native of Norfolk Island. 
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IV. — At Malvern Hills, the following species have been found : — An 
Araucaria and a Dammara^ both also occurring at Shag Point ; a Myrica^ 
representing the widely-spread Tertiary Myrica Ugnitum ; a QuercuSy coming 
also from Shag Point ; a Fagus^ corresponding to F. Wilkimoniy of the 
Australian Tertiary ; a Flanera, whicli appears also at Shag Point and at 
Murderer's Creek; a Cissophylluniy approaching the genera Cissites and 
Ampelophyllum. 

V. — At Raca-cliff Gully the following species have been found : — An 
Ahim and a Quercus, both also occurring at Shag Point; a SapinduSyCorreS" 
ponding to S.falcifoliuSy of the European, and to S. caudatiiSy of the American, 
as well as to S. Oosaeiy of the Australian Tertiary Flora. 

VI. — Prom Weka-pass a Daphnophyllumy related to D. ellipticum^ 
Heer, has been collected. 

VII. — At Amuri a fragment of wood has been discovered. I referred 
it to Dammara Oweniy a species occurring also at Shag Point and at Malvern 
HiUs. 

VIII. — ^At Murderer's Creek the following species have appeared : — A 
QuercuSy a Flaneray a Cinnamomuniy and a Cas^iay all also collected from the 
preceding localities, I-V ; a Dryandray closely related to D. acoutilobay of the 
European, and to D. Benthamiy of the Australian Tertiary Flora. 

The strata containing remains of Dicotyledons in New Zealand have 
been collectively called " Cretaceo-Tertiary." I have pointed out that 
some of the strata must be referred only to the Cretaceous, and the others 
only to the Tertiary Formation. Whilst the latter have already been taken 
into consideration in the preceding exposition, the following few lines may, I 
trust, be considered permissible to explain the results of my investigations on 
the Fossil Flora of the Cretaceous Formation. This flora has up till now 
been collected from four localities, as, Pakawau, Grey River, Wangapeka, and 
lleefton. It contains thirty- seven species, distributed into twenty- nine genera 
and seventeen families. Of these species, four are Cryptogama), eight 
Conifera), four Monocotyledons, thirteen ApetalsB, and eight Dialypetalse. 
Gamopetalae are wanting here. Several species seem to be the ancestors of 
Tertiary ones, particularly of the genera Aspidiuniy FodocarpuSy Dacry- 
diunty QuercuSy FaguSy UlmtiSy FicuSy Cinnamomumy Dryandi^oideSy Cerato- 
petalmUy QupaniteSy &c. According to the closer relationship of some of 
these species to Tertiary ones, we may refer the abovementioned localities to 
the Upper Cretaceous Formation. 
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n. — ^Tasle of the XEKiiAmT FLA3rTS herein described, with thrir nearest Fossil and 
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II. — ^Tablb of the Teetiaey Plants herein described, with their nearest Fossil and 

Existing Allies — continued. 



Tertiary Flon. 


Existing Flora. 


Australia. 


Earope. 


Arctic Regions. 


North America. 


BETULACEjE. 
Alnus Maccoyi, £SM 


A. Kefenteinii, Qoep, 

Q. chloropliylla, Ung, 

Q. elsena, Ung. 

Q. myrtilloides, Ung, 
Q. drymeja, Ung, ... 
Q. boumensis, D, H, 


A. Kefenteinii ... 


A. Kefenteinii ... 

Q. cineroides, Lesq. 
Q. elsBna 


A. glutinosa, Oaefin,^ Europe. 
Q. yirens. Ait,, North America. 


CUPULIFEBjE. 
Qaerons Wilkinsoni, ^if^ 


„ Greyi. EU 


0. elaena 


f ^%. * T'^ » T\ 


., Austini, EU 


0. drvmeia 


> Q. mexicana, H, et B, 


,, Hartoffi. EU 


Q. drvmeia 


Q. castaneiefolia, C, A. M. 


, Darwinii, Ett. 

■• haDaloneuroD. EU 






Q. oxyodon, Miq. East India. 
Q. glauca, Th, Japan. 


„ Edelii, Ett 


Q. serra, Ung, 

Q. Hamadrj'adum, Ung. 




Q. serra. 


,, Dampieri, Ett 




Q. Hancei, Benth. Honskong. 
Q. Eyrei, Benth. Hongkong. 


It Blammfirii, Ett 




D. subfalcatum, Le$q. 


Dryophyllum Howi tti , Ett 


D. subcrotaceuni, Sap. . . . 

F. pvgma^a, Ung, ... 
F, Feroniae, Ung, ... 

F. lanceolata, Ileer.,. 
F. arcinervis, Heer, 
F. Reussii, Ett, 
F. dalmatica, EU, ... 
F. jynx, Ung 




Fagas celastrifolia, Ett 


F. fusca, Hook. New Zealand. 


I, Muelleri, ^^ 






F. Dombeyi, M. Chile. 


,, Hookeri, ^^^ 




F. FeronisB, Ufig... 

F. lanceolata. 

F. Dalmatica. 
F. jynx. 


F. obliqua, M, Chile. 

F. fermginea, Ait. N. America. 


„ "R^nthami, Ett 


F. Feroniae, Ung, 


ULMA CEjE, 
Ulmophyllam oblongum, Ett, 

MOREjE, 
FicttB Burkei, jK^ 




„ Gidle3ri, Ett 

„ Solanderi, Ett 






„ PhilUpsii, Ett 




,, Willaii, Ett 






ARTOCARPEM. 
Ariocarpidiom Gregoryi, EU, 

MONIMIAGEjE, 
Monixnia vestita. i^^ 


Artocarpidiuni, sp. 




M. ovalifolia, ff. B, V. 


Uedycary a Wickhami ^ Ekt 


H. europna, Ett 

C. polymorphoides, Br. sp. 
C. spectabilo, Ileer... 
C. lanceolatum, Ung. 

L. Swoezowidana, Ung. . . 
S. primigeniam, Sap. 

S. osyriDum, Ett, ... 


U. dentata, Forst, New Zealand. 


LA URINE jE, 
Cinnamonum polymorphoides, M*Coy 
,, Leiclihardtii, EU 


C. polymorphum... 
C. kauii, Iieer, sp. 

L. thulensis, Heer, 
S. Ferretianum, Mati.. 


C. polymorphum... 
C. mississlpiensc, Le*q. 

L. socialis, Lesq. 


C. zoylanicnm. Blum, 


,, TSvLytBoLEtt 




Diemenia speciosa, ^. 

M perseasfolia, Ett, 
LauruB aoBtralienaifl, JSSf/ 




Sassafras Lesquereuxii, ^/^ 


S. officinale, Neea. N. America. 


SANTALACEJE, 
Santalam Frazeri, ^^^ 


S. americanum, Le»q. 




PROTEACEJE. 
Persoonia Murrayi, Ett 




P. lucida, R, Br. Australia. 


GreviUea proxima, Ett 

„ Wentworthi, Ett. 
Hakea Dalloni, Ett, 
Rhopala sapindifolia, Eti 


G. heringiana, Ett, 




G. linearis, R, Br. Australia. 




Bhopala, sp. Tropical America. 


„ Pairyi, ^tt 






Rhopala, sp. Tropical America. 
L. longifolia, R. Br, Australia. 


Lomatia Brownii, Ett 




„ Finnisii, EU, 

„ Evansii, Ett 


L. helioioidet, Sap, . . . 






L. ilUcifolia, R. Br. Australia. 
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II. — ^Table of the Tertiary Plants herein described, with their nearest Fossil and 

Existing Allies — continued. 



Tertiarj' Flora. 



Australia. 



Europe. 



Arctic Rogions. 



Xorth America. 



Existing Flora. 



P ROTE A CEjE^continued, 

Lomatia Qoyderi, EU 

„ castanesefolia, Ett 

Banksia Lawsoni, EU 

Poolii, -E^^ 

HoveUi, Ett 

myricffifoUa, ^« 

lancifolia, Ett 

Blaxlandi, ^if/ 

Campbell!, Ett 

Bryandra praifonnosa, Ett 

Benthami, Ett 



tt 
>f 
tt 
tt 
tt 



ft 



Oamopetalffi. 

OLEACEjE, 
Olea Macintyrei, Ett 



APOCYNACEJB. 
Apocynophyllum Kindi, Ett. 

„ Warburtoni, Ett. .. 

,, Mackinlayi, Ett. ., 

,, crassum, Ett 

Apocynocarpam salcatum, Ett, 

ASPERIFOLI^. 
Trachyphyllum myosotinum, Ett, 
„ obtusum, Ett. 

MYRSINE^. 
Myrsine Stokesii, Ett , 



8AP0TACEJS. 

Sapotacites Forresti, Ett. ., 

„ Huntei, j&tt 



Dialypetalse. 

ARALIACE^. 

Aralia Freelingii, Ett 

,, prisca, ^^^ 

„ Oxleyi, Ett. 
f, ehmoreana, Ett, 

LORANTHACEjE. 
Loranthus Kennedyi, Ett 



SAXIFRA0ACEJ3. 

Callicoma prim^eva, Ett 

Ceratopetalam Macdonaldi, Ett. 
„ Gilesii, Ett 



TILIACEJE. 
Elseocarpos Muelleri, Ett. 

A CERINEjE, 
Acer subproductum, Bkt. 
„ Bubintegrilobum, Ett, 



L. aqensis, Sap 

C. Deikeana, Jleer... 

B. hcerinsiana, Ett. 
B. parschluffiana, ^if/. 

B.Vngen, Ett 

••• ••••••••.■..••* 

D. acutiioba, Ett. 
Olea, sp 



A. haeringianum, Ett. 
A. GDningense, Ileer, 
A. pavifolium, Ett. 



M. Endymionis, Ung. 



S. sideroxyloides, Ett. 
S. lanccolatus, Ett. 



L. microphylla, Lesq. 
L. Scottii, Lesq. , sp. 



-BankBites, sp. .. 



O. prsemissa, Lesq. 



M. groonlandica, Heer. 



A. multifida, Sap. 
A. primigeiiia,Z>e la JI. 



C. pannonica, Ung. 
C. biiinicuiD, Ett, 



E. Albrechti, ffeer. 



A. trilobatum, A.Br. 
A. integrilobam, Web. 



A. JOrPTcnscni, Jleer. 



A. trilobatum. 



B. integrifolia, R. Br, Australia. 
B. littoraUs, R. Br. Australia. 
B. collina, R. Br, Australia. 
B. oblongata, Cav. Australia. 

B. australis, R. Br. Australia. 

l>. formosa, R. Br. Australia. 



O. apetala, Vahh New Zealand. 



A. dissecta, Lej*q. 



A. trilobatum. 
A. indivisum, Letq. 



M. salicifolia, De C. 



A. elegans. New Granada. 



C. serratifolia. Australia. 
C. gumiferum. S. Australia. 



E. sphsericus, Gcertn. 



A. rubrum, L. North America. 
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II. — Table of the Tertiary Plants herein described, with their nearest Fossil and 

Existing Allies — continued. 



Tertiary Flora. 



Australia. 



MALPIOfflACEuS. 
Banisteriophyllum aostrale, Ett, 
Malpighiastrum Babbagei, EU, . . . 



8APINDACEJB. 

Sapindos GoBsei, ^ 

Capanites Selwyni, Ett 



CELASTRINE.E. 
Celastrus praeeuropseuB, Ett, 

„ prssekenus, Ett 

„ Lefroyi, £Sf/ 

ElflBodendron subdegener, Etl, 



ILICINEJS. 
Hex Macleayna, Ett 



RHAMNEJB. 
Pomaderris Banksii, Ett, 

DIOSMEJR. 

Boronia Harrisi, EU 

,y Hookeri, Ett 



COMBRETACEJB, 
Getonites Wilkinsoni, EU 



MYRTACEuE. 

Eacalyptos Mitchelli, Ett 

Diemenii, Eti 

Hontmanni, Ett 

Hayi, Ett 

CaUiatemophyllam Hackii, Ett, 
,f Beckeri, Ett, 






obliqaum, Ett, 
Swindeni, Ett, 
Myiionium obtosifolium, Ett, 
lanceolatum, Ett, 






i» 



PAPILIONACE^, 

Dolichites ooriaceas, Ett 

Dalbergiophyllam affine, Ett, 

CJESALPINIEJE, 
Caasia castanoeperraoides, EU, 

„ phaseolitbides, EU 

Podo^nium macrocarpum, Ett, 
Copaifera australiensifl, id/. ... 



PLANTJE INCEETJE SEDIS. 

Sapinostrobus dnbiuB, EU, 
Carpolithes amaranthacens, Eti, 
pygeoides, Ett, 
morisoniaeformis, EU, 
wetherelUoides, EU, 






Europe. 



Arctic Regions. 



North America. 



Existing Flora. 



Malpighiastrum, sp. 
S. dubiuB 



C. europaens, Ung, 
C. ekenus, Ung. 
C. Andromedse, Ung, 
EL degener, Ung,, sp. 



I. berberidifolia, Heer 



Getonia, sp. 

E. oceanica, Ung, ... 



E. Haidingcri, EtL... 
E. hseringiana, Ett,... 
C. bilinicum, Ett. ... 
C. melaleucaeforme, 
EU, 

C. acumiiiatum, EU, 



S. ondolatas, Heer 



Celastros, sp. 



D. maximus, Ung, 
Dalbei^gia^ sp 



C. phaseolites, Ung,, 
P. knorrii, Heer, 
C. radobojana, Ung... 



C. Moorii, Heer,... 



S. caudatos, Lesq, 



C. fraxinifolius, Le9q. 



8. subdenticuk, Letq 



• ••••••t«*«^ ••• 



E. americana, Lsq, 
EL hscringiana 



Dalbergia, sp. 



j- Tropical America. 



C. myrtifolius. Jamaica. 
C. sp., Cape of Good Hope. 
C. glancas. Salt, 



L cassine, Ait, North America. 



B. serrulata. S. Australia. 
B. alata. Australia. 



E, rudis, EmU, Australia. 
E. marginata. S. Australia. 

E. resinifera. S. Australia. 

Callistemon spesiosum. Australia. 



C. micranthera, De C. BraziL 
Gopaifera, sp. BraziL 



11a 67—88 
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III.-^Table of the Tbetiary Plants of New Zealand. 



Tertiary FlOFft. 



NewZedaod. 

CBTPTOaAlLS. 
FUices. 

Lonuuioptis dnnBtanensia, EU 

Aspidiam ota^^icum, EU 

„ tertiario-zeelandicum, EU.. 

PHANEBOGAILS. 

OTlINGSPEBlLfi:. 
CycadesB. 

Zamitet, sp. 

ConifBTSB. 

Tazodium diflticham-eoceiucain, Ett, 

Sequoia novae-zeelandiie, En 

Pinnt, sp. ? 

Anuioana Haastii, EU 

„ Danai, Eti 

Dammara Oweni, Eu 

„ uninerviB, EU 

Podocarpua Parkeri, A;// 

,, Hochfltetteri, ^iM 

Dacrydinm precapreasinam, Mt 

MONOOOTTLEDONES. 

N%jadea. 

Canlinitet oiagoiciui, ^iU 

PALMjE. 
Seaforthia seelaadica, EU 

DIOOTTLEDONES. 

ApetaJUe. 

CASUARINEjE. 
Casuarina deleta, Etl 

MYRICEjE, 

Myrica aubintegrifolia, i!^/ 

„ proxima, Ett 

„ pnequercifolia, EU 

BETULA CEjE, 
Alnns novsB-zeelandiae, EU 

CUPULIFERM 
Qaaroua Parkeri, J^ 

„ deleta, Ett 

„ celastrifolia, Ett 

,, lonchitoides, Ett 

DryophyUum dubium, Ett 

FaguB ulmifolia, Ett. 

„ Ninniaiana, Ung 

„ Lendenfeldi, Ett 

ULMA CEjE, 

Ulmua Heotori, EU 

Planera auatralis, EU 



Europe. 



North America. 



Australia. 



Existing Florx 



L. bilinica, Ett 

A semilatam, Heer 



Z. tertiarius, Iletr, 



T. disticham-mioce- 

nicnni. 
S. Conttsise, Heer,... 



A. Stembergii, Gv-pp. 



P. Btiriaca, Ett 

P. clegana, De VII... 



C. radobojenais, Ung. 



S. MoUingii, st, sp.... 



C. Botzkiana, Ett. 



M. inte^folia, Ung. 
M. ligmtum, Ung..., 



A Kefersteinii, Qcepp. 



Q. tephrodes, Ung... 
Q. lonchitis, Ung. ... 
D. lineare, Saj) 



F. Deucalionis, Ung. 



U. Braunii, Heer ... 
P. Ungeri, EU 



T. diftichnm-mio- 

cenicnm. 
S. affinifl, LeMq. ... 

Podocarims, sp .... 
C. iparganioidefl, Leiq. 

M. Bolanderi, Lesq. 
M. undulata, Lesq. 

A. Kefersteinii ... 

Q. Ellisiana, Lesq.] 
Q. Drymeja, Ung. 

F. Feroni®, Ung.. 

U. tenuinervis, Lsq. 
P. Ungeri 



B. aastraliensis, Ett. 



D. intermedia, Ett. 



D. prsDCuprcssino, Ett. 
D. cupressinoides, Ett. 



C. Cookii, Ett. 



M. peeudoealix, Ett. 
M. Konincki, Ett, 



A. Maccoyi, Ett.. 



Q. diymejoides, Ett. 
D. Howitti, EU, 



F. Benthami, EU.. 
F. Wilkinsoni, EU. 



L. triquetra, Wall, 
A. stramineum, Kaulf, 
A, novae-zeelandie, Pr, 



T. distichum, Rich, 

S. sempervirenSi Endl, 

A, chilensis, Mirb, 
A. excelsa, R. Brown, 
D. australis, Lamb, 
D. ovata, Moore, 
P. Totara, Don, 
P. tcnuifolia, Dec, 
D. cupressinum, Sol, 



S. robosta, R, Brown, 



Caanarina, sp. 



M. corifera, L, 
M. quercifolia, L, 



A. glutinoea, Oaertti, 



Q. macranthera, F, et M. 
Q. corrugata, Hook, 
Q. aquatica, Walt, 



F. procera, P. et Endl. 
F. femiginea, Ait, 
F. Moorei, Muell. 



P. Bichardi, Spach, 
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III. — Table of the Tertiary Plants of New Zealand — continuei: 



TertUtry Flora. 


Existing Flora. 










New Zealand. 


Europe. 


North America. 


Atutralia. 




MOREJE, 
Picas sublanceolata, Ett 


F. lanceolaia, Heer... 


F. lanceolaia 


F. Burkei, Ett. 




MONIAflACEJE. 
Hodycarya prsecedens, EU 

LA URINE AS, 
Cinnamomain intermedium, EiU 


H. europsBa, Ett, ... 
C. polymorphum, A,B. 




H. Wickami. Ett. 


H. australasicA. Df. Cntul. 


C. polymorphum .. 


C. polymorphoides, 
McCoy. 


C. Camphora, L. 


Lanrophyllum tenuinerve, EU. 
Daphnophyllnm australe, Eki, 








SANTALACE/E, 
Santalam Bubacheronticum, EU 


S. acheronticam, Ett. 


8. americanum, Luq.. 


S. Frazeri, EU. ... 


Santalam, ep. 


PROTEAGEjE, 
Dryandra comptonisef olla, EU, 

Gamopetals. 


D. acutiloba, Mt, ... 




D. Benthami, Ett.,., 


D. formoaa, R. Brown. 






• 




APOCYNACEJE, 
Apocynophyllam eleffans, EU 


A. helveticum, ffeer 
A. Titbemiemautaiia, Ung. 

D. lotoides, ITng. 




A. Mackinlayi, Ett, 




,, aniiie* Ettt, ,,.. 






EBENACEjE. 
Dioepyroa novse-zeelandiee, ^t 








DialjpetalflB. 








ARALIACEJS, 
Aralia TiMrnianii, EU 




A. dissecia, Lesq., 


A. priaoa, Ett, 




LOR ANTRA CE^. 
Loranthus otaffoicus* .£l(^ 


L. tetrandroB, /?. et P. 


AOERINEjE, 
Acer sabtrilobatam, .^ 


A. trilobatum, A,B„ 
S. faloifolins. A, Br,, 


A. irilobatum 

8. caudatus, Lesq, 


A. tabprodacttim, Btt. 
&. Goflsei, Eti 


A. rabrum, L. 


SAPINDACE^, 
Sapindus subfalcifolinB, Ett 




CELASTRINE^^. 
Klffiodeiidron r»ipdniT»i l&tr , 


E. helveticam, ffeer 




E. cartipendalum, EndX. 


AMPELIDE^. 
CisBophyllam malvemicam, Ett. 






MYRTACEJB. 
Eaoalyptus dnbia. iSirSt^ 


E. ooeanica, Ung., .. 
D. bella. ffeer. 


E, americana, Leaq, 


E. Mitchelli.£i(^... 


EnoalyptaB, sp. 


PAPILIONACEjE. 
Dalberffia australie, Ekt 






CjESALPINIEjE, 
Caasia pseudophaseolites, Ett, 


C. phaseolitet, Ung. 
C. Memnonia, Ung. 


C, phaeeolites 


C. phMeoUtoUlca, BtL- 


C. micranthera, De, C» 


•t pseudomemnonia, Ett 




PLANTS INCEBTA SEDIS. 








Carpolithes otafloicus, Ett 


0. Webeteri, ffeer. 
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DESCRIPTION OF SPECIES. 



CRYPTOGAMJE. 



l^ERIS TORRESn, Sp. HOC. 

i^/A. CkiV\ — P. froudo pinuata, piimis pinnatifidis, lobis suboppositis, 
inaHiualibu$> o^"nliblls \*el lanocolatK aoutis serrulafis ; nervatione Alethop- 
teridk ; norvo priniario tonm ; nervis scoondariis angudis acutis exeuntibus, 
lUrvatis miiis abbrvviati^ 



i^» 



Oi^, — Only a $uiall frasnuont of this fern (PL Till, fig. 1), has 
bivu ccdUvlKxl- Foriuuatoly this well-preserved specimen permits one to 
establish a series of character? which suffice for the correctness of its deter- 
piunate. The frond* of more membranaceous than COTiaceous texture is 
pinnate: tho pinu:e are pinnately divided or equally lobed; the lobes are 
15^1 1 tuillimeters lou^r and TmJ centimeters broad« nearly opposite, more or 
U'ss oblique to the rachis ovate or lanceolate, and acute-semilate. The 
ncmntion. sl\v>wiu^ the .4 '<^A^>p«^rij^typej cc«isists of a tender primary nerve, 
whiv'ii lurtts orf at a more or less acute an?le. and of 7-S verv fine secondarv 
nerves v>a each side, which pass under acute angles* The primary nerve is 
still disti:ic:lv tv> be 5ee:i on the a'vx : the secondarv nerves are catadromic. 
and all :?e^>ara^\K forking: ocice with sh?rt branches, terminatinsr the tee:h. 
Fntcc idea; :oii is rjv>5 visible. 

T^<se cKaraccers and the na:ure ct the described fossil lead perceptibly 
to the ^'sr.us P-V-w. Thrvurfi a m.ore ^^ceral ivinparison with similar fents 
>»c t)u**y even dko^^vr spevi« of Jl^Miitfii^ t>ra;A<Mj and JLm'^Am^ which 
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have a more or less striking resemblance with the described fossil. We shall 
see whether either of the genera mentioned can come into consideration relating 
to its determination. The pinna) of Aspidium spectabile^ Kunze, possess 
lobes resembling those of the fossil, but the secondary nerves are already 
forked at their base, therefore the branchlets lengthen. Aspidium alsophila- 
ceuniy Kunze, and A. monostichum^ Kunze, have lobes of the pinnae which are 
very similar in form and size to those of our fossil, but the borders are entire, 
and the secondary nerves simple. Other species of the same genus, notwith- 
standing that their form and nervation of the pinnae resemble our species 
more or less, show an anadrome arrangement of the secondary nerves. More 
distantly comparable are Cyathea and Alsophila. Only C. ehenica^ Karst., 
and A. nitida, Kunze, might perhaps be mentioned as having in some degree 
a similarity to the fossil. But in the former the angles of divergence of the 
lobes are more obtuse ; in the latter the secondary nerves are mostly un- 
divided. While we have ascertained that the above named genera give in one 
or the other respect too few arguments to render their affinity with the 
described fossil probable, we find on the other hand, that several species of 
Pteris have the most remarkable likeness to it, and therefore we do not 
doubt that it is a fragment of the sterile frond of a JPteris. Of the living 
species of this genus the following are more or less closely allied to the fossil. 
Pteria coriacea^ Desv., a native of Peru, P. tenuis, Cunningh., from New Zea- 
land, P. iremula, R. Brown, from Australia, and especially P. arguta, Vahl, 
from the Azores and Canary Islands. (Ettingshausen, Parnkrauter, PI. LV, 
fig. 5 ; PL LVIII, figs. 1, 2 ; PI. LX, figs. 7, 9 ; PI. LXII, fig. 3.) 

Of the already described fossil species, Pteris sitkensis, Heer, from 
the Tertiary of Alaska and Greenland, is very closely allied to Pteris 
Torresi. The latter differs only by more obtuse angles of divergence of the 
secondary nerves. Less closely related is P. frigida, Heer, from the Atane 
beds of Greenland, which possesses longer and narrower pinnulce. Closely 
allied to our fossil amongst the European Tertiary species is Pteris bilinica, 
Ettingshausen, which only differs by more diverging lobes with entire borders. 
Prom P. Stimeij Ett., the present species differs, by the secondary nerves 
being closer to one another, as well as by the more distinctly dentate borders 
of the lobes. 

Locality and Sorizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the old Rose Valley Lead (stanniferous) on the main Vege- 
table Creek Deep Lead, EmmaviUe (Vegetable Creek Township). 
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LrooDiuM Strzbleckii, ap. nov. 

Plate VIII, Figs. 2, 2a. 

Sp. Char, — L. fronde storili partita vel simplicc (?) lobis oblongis 
obtusis, margine dcnticulatis ; nervationo Neuropteridis ; nervo primario 
distincto ; nervis secundariis subangulis acutis orientibus, tenuissimis, densis, 
dichotomis. 

Oba. — A small fragment of a sterile frond, betraying a membranaceous 
consistence. It shows a primary nerve, thin, straight, and disappearing 
below the roundish-obtuse apex; whilst the secondary nerves approaching 
one another are very tender, springing off under acute angles, and dichotomous. 
Their branchlets are mostly lengthened and bent divergingly, crapedodrome 
to small teeth. The probable construction of the fragments conducts to an 
oblong or oval form. It accords very well with the sterile fronds of 
Lygodium^ especially to the frond of L. pinnatifiduin^ Swartz, toothed on the 
borders (see Ettingshausen, Farnkrauter, PI. CLXX, fig. 10). The similar 
pinna) of Osmunda have mostly untoothed borders, or, if toothed finely, have 
less densely arranged secondary nerves. 

The final determination of the species must, however, be postponed in 
order that the discovery of more perfectly preserved fossils may give satis- 
factory results. 

Locality and Horizon. — With the preceding species. 



PHANEROGAMS. 

Cycadeje. 

Anomozamites Muelleri, ap. nov. 

Plato VIII, Figs. 19-22 

Sp. Char. — A. foliis profunde pinnatisectis, junioribus, nunc tota 
longitudine, nunc solum in superiore parte inciso-lobatis, linearibus vel 
lineari-lanceolatis, acuminatis, petiolatis, pinnis vel lobis rachi angulo acuto 
insertis, approximatis ovatis vel oblongis acutis vel acuminatis, oequalibus, 
plus minusve curvatis, integerrimis ; nervis simplicibus, parallelism eequalibus. 
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Obs. — ^This most remarkable plant is represented by several very 
distinct specimens, showing different states of development of the leaf. 
Figs. 19-21 belong to those which have completed their growth, although 
some are of various sizes. Figs. 20 and 21 show a lower part with the base ; 
Fig. 19 an upper part of a leaf. On the specimen Fig. 20 the petiole is 4 
millimeters long ; but it is broken off in the specimen Fig. 21. The form of 
the leaf is small, lanceolate or lineal, narrowed gradually toward the apex, 
in the whole length conformingly dissected into ovate or oblong pinna), or 
lobes, which are oblique to the racliis, and usually a little convcrgingly 
curved, entire and very closely and equally striate with thin and simple 
nerves (see Fig. 20a, magnified) . The texture is more membranaceous than 
coriaceous, or it may perhaps be called thinly coriaceous. The fragment. 
Fig. 22, shows an earlier state of development of the leaf, in which the 
segments or lobes are less separated and more ovate, less acute or, as in 
Fig. 20, roundly obtuse. These qualities may justify the generic reference of 
this fossil plant, though, according to Schimper, the characters of the pinna3 
and nerves do not fully correspond to those of Anoniozamites^ as all the 
Trias, Jura, and Wealden species possess leaves, whose pinnae and nerves are 
perpendicular to the rachis. One species, however, from the Cretaceous of 
North Greenland, described by Heer, shows by its nerves, in some degree 
oblique to the rachis, a remarkable and specific relation to the fossil from the 
Eocene beds of Vegetable Creek. 

I named this species in honor of Baron Ferdinand von Mueller, of 
Melbourne, whose great merits in furthering the Present and Fossil Flora of 
Australia, are universally known. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding 
species. 

Conifers. 

CTIFBESSINEj^. 
Callitris fbisca, sp. nov. 

Plate VIII, Figs. 3, 4. 

Sp. Char. — C. ramulis gracilibus, saepiua dichotomc divisis, foliis 
lateralibus linearibus, adpressis, vix apice breviter acuto liberis. 
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Obs. — Very tender forked branchlets wliicli very much resemble those 
of. Callitris Brongniartii^ var. gracilis^ from the Tertiary Flora of Haering. 
But the remains from Vegetable Creek are still more slender and thinner 
than the latter. Of the mere fragments from the above locality, the best are 
now figured (Figs 3 and 4, natural size, fig. 3a magnified). 

Of the living species, the Australian Callitris robusta, R. Brown 
{Frenela^ Cunningh.), may be the nearest ally of the fossil. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding 
species. 

Genus— SET'EROCLADISCOS. 

Oen. Char. — Cupressineaj ramulis f oliisque dimorphis, f oliis in ramulis 
adultioribus spu^aliter dispositis dense confertis ; in ramulis junioribus decus- 
satim oppositis quadrifariam imbricatis. 



Heterocladiscos thtjjoides, sp. nov. 

Plate VIII, Figs. 5-7. 

Sp. Char. — H. ramulis strictis squarrosis, follis ramulorum adultiorum 
ovato-lanceolatis acuminatis subpatentibus ; juniorum minoribus ovato-rhom- 
beis, obtusis, dorso convexo carinatis, arete adprcssis, ramulos tetragonos 
formantibus. 

Obs. — A very remarkable cupressus-like conifer, which shows the type 
of Olyptostrobus in its primary branchlets, but that of Thuites Mengeanus^ 
Goepp., from the Amber, in its secondary ones. The former are cylindrical, 
and bear lanceolate and acuminate leaves, which are arranged close to one 
another in spiral order, only with the base oppressed (See PI. VIII, fig. 5a, 
magnified). The latter are four-edged, bearing rhomboidal or broad ovate 
leaves, which are arranged in four rows, imbricate, and quite oppressed. 
Their apex is somewhat obtuse, and their exterior plain vaulted, with an obtuse 
midrib. (See PL VIII, fig. 6a, magnified.) The branchlets, especially the 
secondary, are straight, stiff, and squarrose. The peculiar similarity of the 
secondary branchlets to those of Thuites Mengeanus may be due to the 
arrangement of the leaves, but those of the latter species are acuminate. 

Locality and Sorizon. — Old Rose Valley Lead, with the preceding 
species. 
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ABIETmBJE. 



(?^ww5— PSEUDOPINUS. 



Oen. Char. — Strobili parvi subglobosi squamse plures axi spimliter 
insertae, imbricatae, apice in apophyim irregulariter verrucosam incrassatac, 
persistent es. Folia solitaria, perennia, plana, breviter petiolata. 



PSEUDOPINUS WiLKINSONI, ^. flOV. 
PL VIII, Figs. 12-18. 

Sp. Char. — P. foliis brevibus rigidiusculis linearibus obtusis, basi in 
petiolum brevem attenuatis, sulco Isevi longitudinali notatis ; pulvinis ramo 
adnatis decurrentibus, sursum incrassatis, cicatricibus semi-orbicularibus ; 
strobilis ovali-subglobosis 8-12°^ longis, 5-8°^ latis, squamis minimis cras- 
siusculis convexis sublignescentibus, apice rotundato-obtusis, apophysi pauUo 
prominente subrhombea verrucosa apicali; seminibus minimis alatis, ala 
nucleo duplo longiore, truncata. 

Obs. — A most remarkable Abietinea, wliich is on one side related to 
the genus Inolepia of the Cretaceous Flora of North Greenland, and on the 
other to Finus, a genus wanting in the Southern Hemisphere at the present 
time. It is represented by cones and their impressions, seeds, leafed and 
unleafed branchlets, rachis of branclilets, and separate leaves. The cones are 
still smaller than in Liolepis, which, I believe, does not belong to the 
Oupressinese but to the Abietinese. Both genera nearly correspond with each 
other in the shape of the cones, and in the arrangement and form of the 
scales. But our genus differs from Inolepis by other qualities of the scales, 
being more numerous, not coriaceous but ligneous, on their back somewhat 
verrucose, and on the apex noted with a small, nearly rhomboidal summit or 
apophysis. The latter, in Pig. 14a, representing a fragment of a scale 
magnified, shows some verrucous structure. Of longitudinal ribs, like those 
of InolepiSy there are no traces, but only equally thin striae are visible. Close 
to an impression of a cone, I have seen on the same stone a very small seed 
(Fig. 16, natural size. Pig. 15a, magnified). It shows a roundish oval nucleus, 
and a very tender wing, which is scarcely twice the length, thin, mem- 
branaceous and truncate. Notwithstanding its smallness, it resembles much 
the winged seeds of a Pinus. 

lla 67-88 P 
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With the remains above-mentioned some small, lineal, pinus-like, leaves 
are found, which no doubt belong to the same species. The best one is figured 
in Fig. 17. It is flat, obtuse at the base, narrowed into a very short petiole 
and bears a longitudinal furrow. Its impression on the stone betrays a 
coriaceous texture. Fig. 16 (16a magnified) represents the rachis of a 
branchlet which shows several scars of leaves close to one another. They 
resemble very much those of the tribe Tsuga of PinuSy especially of P. 
canadensis. Close to another specimen of a rachis, not figured here, there is 
to be seen a separate leaf exactly of the shape above described. No doubt 
it belongs to the same rachis, and the leaves evidently appear to have been 
deciduous. 

Locality and Horizon. — Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; 
brown carbonaceous clay under basalt. Watson^s Starlight Claim, Tingha ; 
carbonaceous clay from Deep Lead (stanniferous) under basalt. 

Sequoia australiensis, sp. nov. 

Plate VIII, Figs. 8-1 1. 

Sp. Char. — S. foliis rigide coriaceis, linearibus, acutis, planis patentibus 
distichis, confertis, basi attenuata adnato-decurrentibus, nervo mediano vix 
prominente, distincto ; strobilis subglobosis, squamis compluribus peltatis. 

Oba. — The leafed branchlets, Figs. 9, 10a and 11a (magnified) are very 
similar to those of Sequoia Langadorfii^ but are distinguished from the 
latter by having the leaves narrowed towards the base and apex, and by the 
possession of a middle rib, although broad, but very little obtruding. The 
strongly carbonized cone. Fig. 8, is almost globular, and at the same time 
agrees in the size and form of the scales with that of S. Langsdorfii. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding 
species. Watson's Starlight Claim, Tingha; carbonaceous clay from Deep 
Lead (stanniferous) under basalt. 

Dammaba intermedia, sp nov. 

Plate VIII, Fig& 34-38. 

Sp, Char. — D. squamis late cuneatis, margine prope basin utrinque 
integris, apicem versus incrassatis, apice obtusissimo subtruncato sursum 
verso; foliis coriaces, ovali-lanceolatis vel lanceolatis utrinque angustatis, 
apice obtusis vel obtusiusculis, basi brevissime petiolatis, tenuiter striatiis. 
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Oba.— The scales of the cone here figured, Figs. 36 and 37, belong to 
Dammar a^ which, like those of Araucaria, easily loosen upon ripening* 
They are short, cuneate, on their upper margin as broad as long, somewhat 
inflated or thick, and almost truncate^ but on the flat side diveringly and 
thinly striate. Their margins are nonserrate. The leaves, Figs. 34, 35, and 
88, belong also, I entertain no doubt, to Dammara. They are varyingly oval 
and lineal-lanceolate, narrowing upwards to a short sometimes obtuse apex, 
and downwards to the short and thick petiole. The lamina is thinly striate 
along its length ; a middle rib is wanting, but the stripes are not quite equally 
thin (see Fig. 35a, magnified). Doubtless the leaves figured here, though 
varying in some degree in size and form, belong to one and the same species* 
being united by some transitory forms. The smallest leaf, Fig. 34, is fifty- 
seven millimeters long and 12 millimeters broad. We find similar leaves in 
Dammara robusta^ Moore, which have also a short petiole. Respecting the 
scales of the cone which are smaller than those of the species named, our 
species agrees more with Dammara australia^ Lamb., their leaves, however, 
being unpetiolate, and scarcely reach the above-mentioned size. Both the 
species mentioned are living in Australia, and the fossil, intermediate in its 
character, may be their ancestor. 

r 

Dammaba podozamioides, sp. nov. 

Plate VIII, Figs. 39, 40. 

Sp. Char. — ^D. foliis rigide coriaceis, lineari-lanceolatis, ut'rinque 
angustatis, basi in petiolum crassum attenuatis, tenuiter striatis. 

Obs. — ^Differs from the preceding species by narrower and longer 
leaves, a thicker petiole and a more thinly striate lamina ; further, from other 
similar Cycadaceous leaves, for instance Fodozamia^ by the peculiar type of 
nervation, seen in the broad-leafed coniferse. 

Locality and Horizon. — Old Rose Valley Lead, with preceding. 

TAXINE^. 

PODOCARPUS PRJECUPRESSINA, Sp. nOV. 
Plate VIII, Figs. 25-27. 

8p. Clutr. — p. ramulis gracilibus, foliis parvis, basi decurrentibus, 
ramorum juniorum distichis, patulis, curvulis, subfalcatis, linearibus obtusi- 
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usculis, mucronulatis, scniorum brevioribus adpressis lanoeolatis ; nervo 
mediano distincto; fructibus solitariis globoso-OTatis, laevibus, leceptaculo 
longioribus. 

Obs. — ^The branchlets. Figs. 26 and 27, show a rather tender rachis^ 
and in connection with it, lineal, rigid, coriaceous leaves. They are close 
together, distichous, obtusely pointed, flat, a little fakiform, narrowed and 
decurrent at base, and bear a strong middle nerve (see Figs. 26a and 27a, 
magnified) . The branchlets described are certainly the younger, or secondary 
ones. But Fig. 25 shows a branchlet with a smaller number of leaves, usually 
shorter and less distant. This, also bearing fruit, is an older or primary one. 
Besides, there are in the collection before me some other branchlets not 
figured, their leaves being still smaller and shorter, at greater and unequal 
distances, and converging more to the rachis. The above-mentioned fruit, 
a small berry, growing solitary on the top of a forked branchlet, is globular- 
oval, smooth, and surrounded at its base by a cup pressed to it. A fragment 
of such a one is to be seen on the top of the other twig of the fork, which 
has already lost its fruit. 

The above characters tend to prove a Podocarpus of the tribe Dacry- 
carpus^ where P. ctipressina, R. Brown, living in Oceania, offers the nearest 
likeness. Among the fossil species Podocarpus elegans^ De la Harpe, from 
the British Eocene, is closely allied to our species. The former, of which 
the fruit is still unknown,* differs from the latter by the size and arrange- 
ment of the leaves, which are greater and more distant. 

A predecessor of the Podocarpus prtecupressina has been found in the 
Cretaceous Flora of Xew Zealand, which will be described in my paper upon 
this Flora (Denksch. K. ^\Jkad. Wissensch. TTien, 1887). It may therefore be 
stated that the tribe Dacrycarpus had at an early period a lai^r area of 
distribution in the South Hemisphere. 

Locality and Horizon. — TTitherden's Tunnel, Two-mile, near £mma- 
ville O^getable Creek Township), on Vegetable Creek Main Deep Lead ; 
brown carbonaceous clav under basalt. 



*In the Monograph of the British Eocene Flora, voL ii. Part I (Palcontogiadbical Society, voL for 1S$3), 
there is figured Plate VIII, ^^. 16, a branchlet of Podocarpus €lf*;aMf^ De la Uaqpe, wrcmely identified in 
connection with a berry of another phuit, perhaps a Laurintaj accidentally laying ckee by. 1 have seen the 
original in the collection of Mr. J. S. Gardiner. 
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Dacrydium cupressinoides, sp. nov. 

Plate VIII, Figs. 23, 24. 

Sp. Char. — ^D. ramulis gracilibus, foliis parvis falcaio-curvatis, basi 
decurrentibus, crassiusculis carinatisquc lineari-lanceolatis, congestis, squar- 
roso-patentibus vel abbreviatis et pauUo latioribus, plus minusve imbricatis. 

Obs. — I have had only small fragments of branchlets under examina- 
tion. Their rachis is slender, their leaves are small, short, thick, somewhat 
falsiform, erect, decurrent, and close together. These fossils show a great 
likeness to branchlets of Dacrydium cupressinum^ Sol., living in New Zealand. 
I have seen more completely preserved remains of another fossil species of 
Dacrydium in the rich collection of New Zealand tertiary plants, sent to me 
by [the late Sir] J. von Haast. This species is still more closely allied to the 
living species. Not only its branchlets are strikingly slender, but also the 
leaves are narrower, more subulate, and thus both more alike the corresponding 
part of Dacrydium cupressinum. This New Zealand tertiary plant must 
therefore be considered the very predecessor of the living form, and I have 
called it Dacrydium prcecupreaainum (published in the above-mentioned 
Memoirs). It is most remarkably that I should discover the ancestor of the 
latter species in the Cretaceous Flora of New Zealand, which I have called 
Dacrydinium cupreasimim (published ibidem)^ and that the Australian Tertiary 
species is intermediate between the named Cretaceous and the Tertiary species 
of New Zealand. 

Locality and Sorizon. — Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead; 
brown carbonaceous clay under basalt. Watson's Starlight Claim, Tingha ; 
carbonaceous clay, from Deep Lead (stanniferous) under basalt. 

Genus PAL^OCLADUS. 

Oen. Char. — Hamuli primarii et secundarii phyllodinei, inter se con- 
nati, phyllodia composita lobata formantes. Phyllodia secundaria integra, 
apice spinulosa. Folia minuta, crassiuscula, parva, disticha, appressa. 

Pal^ocladus cuneiformis, sp. nov. 

Plate VII, Figs. 33, 33a. 

Sp. Char. — P. phyllodiis (primariis) oblongo-cuneatis, lobatis lobis 
(phyllodiis secimdariis) breviter ovatis, integerrimis acutis, apice spinula 
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brevissima tcrminatis ; foliis minutis, squamaBformibus, ovato-oblongis ; 
nervationc phy Uodii compositi craspedodroma ; nervo primario (s. axi phyllodii 
primarii) distincto recto cxcurrente ; nervis secundariis sub angulo acutissimo 
cgredientibus, simplicibus, apicem loborum attingentibus. 

Obs. — ^We liave liere a pbyllodium, which reminds us much of 
Phyllocladua. But there are so many peculiarities respecting formation and 
form of the phyllodium, as well as the arrangement of leaves, that we have 
been compelled to suppose here the existence of a separate genus. In 
Fhyllocladus the secondary branchlets only are phyllodineous-formed. The 
phyllodia, unpetiolate, or in connection Avith the primary branchlets by 
a short petiole, arc there pinnately divided or lobed, and the lobes mostly 
toothed. The leaves there are small, tender, scale-like, placed in a spiral 
order or singly near the base of the verticillate primary branchlets. In 
PalceocladuSy however, the primary branchlets are phyllodineous, and the 
secondary ones arc reduced to simple and entire lobes. Here wo have, 
accordingly, the remarkable fact of the connection of all phyllodia together. 
The leaves, though very small, betray a coriaceous texture, and exhibit at the 
base of the primary phyllodium a distichous order. 

The branchlet before us, Fig. 33, presents a phyllodium, on the top of 
which a second smaller phyllodium is developed, a feature which is wanting 
in Fhyllocladm, as the phyllodia in this bear no terminal bud. 

Besides these very remarkable characters, forcing a separation of the 
genus Fhyllocladus^ the following should be distinguished : — The primary 
phyllodium is elongate-cuneate ; its primary nerve is tolerably thick, straight, 
gaining the top ; the second phyllodia, only represented by lobes, are ovate, 
narrowed to the base or broad-ovate, and acute. The apex of the lobes is 
marked with a very small spinula (see Fig. 33a, magnified), but not preserved 
on every lobo. The nerves of the lobes, or the secondary nerves of the com- 
pound phyllodium, spring from under very acute angles, and reach the apex 
of the lobes undivided. The scale-like leaves, only preserved on the larger 
phyllodium, are somewhat thick and oval-oblong. The upper phyllodium 
shows at its base some traces of such leaves, equal in form, size, and order, 
and seen in our figure. 

According to its more simple characters, the genus Pal(eocladu8 may 
be considered the ancestor of Phyllocladus. 

Locality and JSorizon. — Old Rose Valley Lead, with preceding. 



s 
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GiNKGOCLADUS AUSTBALIENSIS, Sp. flOV. 

Plato 8, Fig. 32. 

Sp. Char. — G. phyllodiis subcoriaceis, oblongo-cuneatis, basi inaequalibus, 
apice subtruncatis, margine inciso-dentatis ; nervo primario basi prominente ; 
nervis secundariis et tertiariis angulis acutissimis insertis, simplicibus vel 
furcatis, craspedodromis. 

Obs. — ^This species is closely related to Ginkgocladus novce-zeelandicSj 
from the Fossil Flora of New Zealand. The genus Oinkgocladus is characterised 
by its tender phyllodia, being scarcely coriaceous, and not divided or compound. 
They show thin nerves, being simple or forked, partly in a flabelliform, 
partly in a penniform nervation. In reference to this texture and nervation, 
the genus named reminds us of Ginkgo, and the analogy to the latter is still 
more heightened by the long petiole, being preserved only on the New Zealand 
fossil. Relating to the pinnatiform nervation, our genus is nearly related to 
JPht/llocladus. 

The specimen before us exhibits all the characters of OinkgocladuSy the 
broken off petiole excepted. But it differs from the New Zealand fossil by 
the form of the phyllodium, being more cuneate and deeply serrate at its 
truncate apex. 

Locality and Sorizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale from the Newer Leads (stanniferous) . 



PhYLLOCLADUS ASPLBNIOIDES, Sp. nOV. 
Plato VIII, Figs. 28-31. 

Sp. Char. — P. ramulis secundariis distiche altemis, rarius oppositis 
phyllodineis, phyllodiis rigide coriaceis ex plurium phyllodiorum conjunctionc 
formatis, rhomboideis vel rhomboideo-oblongis vel lanceolatis, lobatis vel 
pinnatisectis, lobis ovatis vel rotundatis, obtusis, crenulatis vel subdentatis ; 
nervatione flabellata; nervo primario basi subprominente, apicem versus 
dissolute ; nervis secundariis et tertiariis angulis acutissimis insertis, simplici- 
bus vel furcatis craspedodromis ; foliis parvis setaceis ; fructibus solitariis 
ovato-orbicularibus, compressis, apice perviis, semen cingentibus. 



\ 
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Obs. — One might be easily misled by the striking AspleniumASkerie^ 
of the fossils represented by Figs. 28, 80, and 31, all imdoubtedly belonging 
to the same species, and take them for remains of a fern. But it becomes 
evident, on close examination, that they are phyllodia of a Phyllocladiis. 
Then* thick, stiff substance, indicated by a comparatively thick stratum of 
coal, to be seen in Fig. 28, already evokes considerable doubt as to their 
resemblance to an Asplenium. But a close investigation of the rachis of the 
figured specimens casts much light upon their very nature, there being scars 
of branchlets visible, as well as small edges, decurrent from them (Fig. 28) , 
and even now and then small scale-like leaves (Fig. 80a, b). It results 
from these facts, that the rachis mentioned is not tliat of a leaf, but of a 
branchlet, and at once, that the parts to which they belong must be con- 
sidered phyllodia. But the most important fact proving not only this, but 
also that the described fossil may safely be referred to FhyllocladuSy is seen 
in the specimen Fig. 29, showing a Fhyllocladus-Vike fruit connected with 
the base of the phyllodium.* 

At the present time there exist three species of Phyllocladus^ all con- 
fined to the Southern Hemisphere, namely, one (P. rhomboidalis, B.ich.), in 
Tasmania, a second (P. trichomanoides, Don.) in New Zealand, and a third 
{P. hypophylloy Hook.) in Borneo. Our fossil Phyllocladiis^ when compared 
with the existing species named, as far as our means of comparison extend, 
unites the principal characters of these species. It shows, firstly, a character 
common to all ; and, secondly, such as are due to the single species. The 
phyllodia are distichous, the nervation is flabelli-penniform (Figs. 30a and 
31a, magnified), with simple or forked secondary and tertiary nerves, 
diverging at very acute angles, the fruit being open on its apex. These 
characters are like those of all Phyllocladi. But the phyllodia are rhomboidal 
(Fig. 80) like those of P. rhomhoidalis^ and also narrow, oblong, or lanceolate 
(Fig. 28), like those of P. hypophylla ; they are lobed, or pinnately dissected, 
like those of P. trichomanoides ; the lobes are obtuse, and their borders 
minutely teethed, like those of P. hypophylla ; finally these leaves are like 
those of P. trichomanoides. It is to be stated, that the fossil species differs 
from aU the living ones named by their lai^r primary and secondary 
branchlets. 

* It is worthy o£ namark that as the foasils of Vegetable Creek are rery often stained by oxide of iron, 
thoee of the specimens referred to PkjfUoclaiim.* atittemioiiUA^ heinz more or leas corered with the oxide, 
eqpecsally on the nerves (see %9l 90 and 3Sa); aasome a likoieflB to a1fem, for instance, to an A^plemhim bearing 
fructification. Those not acquainted with the fact might erroneously be led to coodnde that this sori-like 
coating belongs to A*fi€mmm* 
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The abovementioned fruit, berry-like, is somewhat larger than that of 
the present species, and betrays a remarkable likeness to that of Phyllo- 
cladites rotundifolia^ Heer, from the Cretaceous Flora of the Arctic Regions ; 
but the formation of the phyllodium of the latter is diflferent. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead (stanniferous), on the main 
Vegetable Creek Deep Lead, Emmaville (Vegetable Creek Township) . 



MONOCOTYLEDONES. 

GBAMINEJE. 

POACITES AUSTRALIS, Sp. UOV. 
Plate IX, Figs. 2, 2a. 

Sp. Char. — ^P. foliis linearibus, integerrimis, 4"*" latis, nervis longi- 
tudinalibus primariis 9, tenuibus aequalibus, cum nervis interstitialibus 
solitariis tenuissimis altemantibus. 

Oba. — ^A small fragment of a Graminaceous leaf, which can only be 
provisionally named now, till more complete remains, found at a future time, 
may render it possible to gain a closer determination of the species. The leaf 
was lineal, entire, and of a membranaceous texture. It shows nine equally 
thin longitudinal nerves, the exterior of them close to the borders. These 
primary nerves alternate with very thin intermedial ones (see fig. 2a, enlarged). 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 



BxVMBTJSITES AUTHROSTYLINUS, 8p. 7WV. 

Plate IX, Figs. 1, 1a. 

Sp. Char. — B. foliis lancelato-linearibus, basi subito angustatis, apice 
acuminatis, integerrimis, nervis primariis pluribus tenuissimis, vix conspicuis, 
mediano basi prominente. 

Obs, — The leaf is 5 millimeters broad, and when completed, 35 milli- 
meters long, shortly narrowed at base and there, as may be conjectured, 
rounded and petiolate, but gradually narrowed towards the apex, imtoothed 
at the borders. A middle nerve is distinguishable only at the base and some- 

1 la 67-88 Q 
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what upwards. Some other longitudinal nerves, being extremely thin, equal 
and close to one another, ai'e only visible through a strong glass (see fig. 1a, 
enlarged, taken from the midst of the lamina). The texture of the leaf 
seems to have been somewhat thick, although not coriaceous. The fossil 
reminds us much of the leaves of some Graminea) of the type of Sambusa, 
especially Arth'ostylidium Triniiy Rupr., of the Brazilian Flora. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 
Gem Lead (stanniferous), under basalt. Rocky Creek, near Emmaville (Vege- 
table Creek Township). 

DICOTYLEDONES- 

Apctalie. 

PIPEBACE^. 
Piper Feistmantlii, sp. 7iov. 

Plate IX, Fig. 4. 

Sp. Char. — P. foliis subcoriaceis, e basi subcordata ovatis apice 
breviter acuminatis, margine integerrimis ; nervatione subactinodroma ; 
nervis primariis 6, medio, prominentc recto, apicem versus attenuate, excur- 
renti, lateralibus internis arcuatis, laminae dimidium attingentibus, angulo 
45° divergentibus, extemis abbreviatis parum evolutis vix conspicuis ; nervis 
secundariis paucis sub angulis 60-65° orientibus, tenuibus arcuatis; nervis 
tcrtiariis numerosis, ramosis prominentibus, inter se conjunctis, reticulum 
laxum formantibus. 

Obs. — A well-preserved fossil leaf, the base of which, though in some 
degree mutilated, fortunately allows one easily to complete its figure. The 
fossil betrays a firmer, nearly coriaceous texture. The presence of a petiole 
is to be conjectured from the almost cordate base. The lamina is 9 centi- 
meters in length, and nearly 6 centimeters in breadth. The apex is some- 
what protruding, the margin entire or a little undulate. The nervation is 
imperfectly actinodrome. Three of the five primary nerves are entirely 
developed, the middle of the latter is stronger, both extremes being very- 
short, and scarcely visible without a glass. A few secondary nerves spring 
from the middle nerve ; a greater number of them, however, from the outer 
side of the basilar nerves under less acute angles. The tertiary nerves are 
comparatively stiong, prominent, and united to a lax network. 
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The fossil described is referable to the leaf of Piper excelsunty Forst., 
inhabiting New Zealand. Its reference to Piper antiquum, Heer, from the 
Tertiary Flora of Sumatra, might also be noticed ; but this species differs from 
the Australian by its perfect actinodrome nervation. 

Locality and Horizon. — Newstead, near Elsmore; in concretionary 
ironstone (earthy limonite), associated with basalt. 



CASUABINEJS. 
• Casuarina CooKn, sp. nov. 

Plate 9, Figs. 3, 3a. 

Sp. Shar. — 0. ramulis ultimis tenuissimis, strictis, simplicibus, tetra- 
gonis, internodiis, 4°*™ longis, raginarum dentibus 4, biaevi-ovatis, acutis, 
appressis. 

Obs. — A very thin Casurina branchlet is represented by Fig* 3 of the 
natural size, and Fig. 3a magnified. Its diameter is scarcely 1 millimeter 
long, and four-edged. The internodes are short, the sheaths four-teethed, 
adpressed, their teeth short, oval, acuminate. This branchlet bears a close 
resemblance to those of Casuarina sotzkiana (Ephedritea, Unger, Foss, 
Flora von Sotzka, PL XXVI, fig 5). The latter likewise shows very thin 
branchlets, with four-teethed sheaths. But the branchlets are somewhat 
cylindrical, the internodes 8-10 millimeters long, and the teeth of the sheaths 
lanceolate, standing off. 

Very similar to the one above described is a second species, namely, 
Casuarina padangiana, Heer, from the Tertiary Flora of Sumatra. In the 
latter the branchlets are four-edged, like those of Casuarina Cookii, while 
its articulations and teeth of the sheaths are like those of C. sotzkiana. 

Amongst living species, I consider Casuarina Decais7ieana\ F. Mucll., 
to be nearest related to C. Cookii. The former Casuarina belongs to the few 
species characterised by four-edged branchlets and four-toothed sheaths, 
differing, however, from our species by longer internodes. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead (stanniferous) on the Main Vege- 
table Creek Deep Lead, Emmaville (Vegetable Creek Township). 
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MYRIQBJE. 
Myrica Konincki, sp. nov. 

Plate IX, Figs. 6, 7. 

8p. Char. — M. fructibus globosis granulosis, foliis membranaceis 
oblongis vel obovato-oblongis, basi attenuatis, apice rotundato-obtusis, margine 
serratis ; nervatione camptodroma ; nervo primario prominente, recto, apicem 
versus vakle attenuate; nervis secundariis angulis subrectis cgredientibus, 
tenuibus ; nervis tertiariis sparsis tenuissimis dictyodromis. 

Obs. — The leaf is oblong or cuneate-ovate, membranaceous, narrowed 
to the base, on the less narrowed apex roundly obtuse ; the borders minutely 
serrate. The camptodrome nervation shows a pretty strong primary nerve, 
some thin secondary nerves proceeding from each side of the latter under 
scarcely acute or nearly right angles. The tertiary nerves are very thin, and 
taking their rise from the outer side of the secondary at acute angles, pass 
into a network, consisting of thin meshes, which resembles very much that 
of a Myrica. I am of opinion that the described fossil might belong to the 
latter genus, as a series of fossil leaves of Myrica betray a more or less 
striking likeness to it. It seems especially to be closely related to Myrica 
deperdilay Ung., departing from it only by its teeth, which are smaller and 
begin lower on the margin. 

An important fact as affirming the existence of the genus Myrica in 

the Tertiary Flora of Australia is that a fruit (Fig. 7) has been found bearing 

all the characters of that genus, especially by its globular shape and finely 
granulous surface. 

Locality and Horizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Ilill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; konstone shale in Newer Lead (stanniferous) under basalt. New- 
stead, near Elsmore, in concretionary ironstone (earthy limonite), associated 
with basalt, 

Myrica psetjdosalix, sp. nov. 

Plate IX, Figs. 5, 5a. 

Sp. Char. — ^M. foliis subcoriaceis, oblongo-ovatis, basi in petiolum 
angustatis, apice obtusis, integerrimis ; nervatione camptodroma ; nervo 
primario distincto, recto; nervis secundariis approximatis, tenuibus, sub 
angulo acuto orientibus, tertiariis ramosis dictyodromis. 
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Obs. — The substance of the leaf is firmer than tliat of the preceding 
species ; the borders are entire, the secondary nerves closer to one another, 
the tertiary nerves more distant and dictyodrome. In the other qualities of 
the leaf, especially of the network (Fig. 5a, magnified), the present fossil 
agrees with it, and likewise bears the type of a Myrica leaf. 

Of the already described fossil species, Myrica salicinay Ung., is an 
analogous one. 

Locality and Sorizon. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead; 
brown carbonaceous clay below basalt. 



BETULACE^. 
Alnus Maccoyi, sp. nov. 

Plate IX, Figs. 8, 9, 22, and 22a. 

Sp. Char. — A. foliis petiolatis, latiusculis, ovato-oblongis, dupUcato- 
dentatis ; nervatione craspedodroma ; nervo primario prominente ; nervis 
secundariis sub angulis 40-50° orientibus, rectis, ante marginem vix sursum 
curvatis, simplicibus; nervis tertiariis tenuibus rectangularibus, inter so 
conjunctis. 

Obs. — In the first part of these Contributions, I have proved the 
existence of the genus Alnus in the Tertiary Flora of Australia by the 
determination of its cone -like fruit and leaves. As no other genus of the 
Vegetable Kingdom is known exhibiting a fructification and leaves like 
Alnus y it would only be a useless attempt to class these fossils in any other 
family. 

Fortunately there have been collected at Elsmore and Vegetable Creek 
leaves and fruits which I can only declare as belonging to Alnusy but to 
another species. While the above indicated Alnus Muelleri is closer related 
to A. gracilis or A. cycladuniy the leaves found at Elsmore (of these, only one 
is figured, Fig. 9) come, respecting their qualities and size, much nearer to 
Alnus Keferstdniiy Goepp. The described species is still characterised by a 
longer leaf and by its secondary nerves being straight or scarcely bent 
towards the borders. In Fig. 8, a smaller leaf from Vegetable Creek is 
figured, showing the double -toothed margin and the nervation (Fig. 8a, 
magnified), both well preserved. 
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In the strata of Vegetable Creek fruits have been found (Fig. 22, 
Fig. 22a magnified) rery much resembling those which I hare collected at 
Schoenegg in Styria (Austria). They are very small, rounded, flat, and 
surrounded by a narrow and very thinly membranaceous wing, and show all 
the characters appertaining to the single fruits of an Alntis. 

Locality and Horizon. — Fox and Partridge's claim, between Bose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale from the Newer Leads (stanniferous) below basalt. 
Newstead, near Elsmore ; in concretionary ironstone (earthy limonite), asso- 
ciated with basalt. 



CUPULIFEBJE. 

QUERCUS WiLKINSONI, Sp. nOV. 
Plate IX, Figs. 16, 16a. 

Sp. Char. — Q. f oliis coriaceis firmis, petiolatis, lanceolatis, basi obtusis, 
apicem versus angustatis, margine incrassato integerrimis ; nervatione brochi- 
dodroma ; nervo primario valido, recto ; nervis secundariis subangulis 60-66° 
orientibus, numerosis, distinctis subflexuosis, ramosis ; nervis tertiarii? e 
primario angulis subrectis, e secundariis angulis acutis exeimtibus, ramosis, 
inter se conjunctis rete ; macrosynammatum prominens f ormantibus, maculis 
reticulo tenerrimo instructis. 

Oba. — An extremely well-preserved fossil, from Vegetable Creek, 
showing the under surface of the leaf, and exhibiting thereon, when examined 
through a strong glass, even traces of the epidermis cells. The leaf bears a 
comparatively short (6 millimeter long) petiole ; the lanceolate lamina is very 
little narrowed at base, but much more gradually so towards the apex. The 
borders are somewhat thickened. The consistence of the leaf is coriaceous 
and stiflF. The numerous secondary nerves, being curved and rather flexuous, 
are anastomosing before the margin. Tlie tertiary nerves proceed from the 
primary in every secondary segment, two or three at nearly right angles. 
One of these is stronger, and often transforms into a short secondary nerve. 
The other tertiary nerves diverge from the outer side of the secondary at acute 
angles, and anastomose, thus forming a tolerably strong network. The latter 
is filled out by a very fine net of the quaternary and quinternary nerves (see 
Fig. 16a, enlarged) . 



Ill 

The determination of the genus to which this fossil belongs presents 
no diflRculties at all, although no species of the present Flora betrays a striking 
and exclusive similarity to it. On the contrary, it unites the characters of 
several species of Quercus. It closely resembles Qtiercua virenSy Ait., respecting 
the form and consistence of the leaf ; Quercm aapotcefolia^ Lieb., respecting 
the nervation, especially the characters of the secondary and tertiary nerves, 
and of the network, and Querctis imbricaria^ Michx., in the same respect, 
especially of the angles of divergence of the mentioned nerves, although the 
latter species differs much from the fossil one by its thinner leaves being 
deciduous. Finally, Qtiercus aoutifolia^ N6e, Q. Sumboldtii, BonpL, and Q. 
tolimenais, H.-B. K.imay be mentioned as species similar to the fossil, respecting 
the form, texture, nervation, and other qualities of the leaves. It is remark- 
able that all known species analogous to Quercus JFilkinsani, are American. 

Of the fossil species Quercus chlorophylla, Ung., is the nearest related 
to Q. Wilkinsoniy but the latter possesses stronger secondary and tertiary 
nerves than the former. A remarkable, although more distant analogy to 
our species is Quercus cineroides, Lesq., of the American Tertiary Flora. 

Locality and Horizon. — ^Watson's Starlight Claim, Tingha ; carbon- 
aceous clay, in a Deep Lead (stanniferous), under basalt. Vegetable Creek. 



Quercus Greyi, sp. nov. 

Plate IX, Fig. 10. 

Sp. Char. — Q. foliis coriaceis firmis, anguste lanceolatis, basin versus 
longe attenuatis, margine incrassato integerrimis ; nervatione brochidodroma ; 
nervo primario prominente ; nervis secundariis subangulis 65-70° orientibus, 
numerosis, flexuosis, ramosis ; nervis tertiariis e primario subangulo recto, e 
secundariis subangulis acutis exeuntibus, ramosis, inter se conjunctis; retc 
macrosynammatum formantibus, maculis reticulo tenerrimo instructis. 

Obs. — ^This species is closely allied to the preceding one, but diflfiers 
from it by smaller, lineal-lanceolate leaves, gradually narrowed towards the 
base. It corresponds to Quercus elcena, Ung. 

Locality and Horizon. — Between Hall and Watson's shafts, in white 
pipeclay, from the Old Hose Valley Lead, on the Main Vegetable Creek Deep 
Lead, Emmaville (Vegetable Creek Township). 
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QUERCUS AUSTINI, Sp. flOV. 
Plate IX, Figs. 11, 12. 

Sp. Char. — Q. foliis coriaceis, breviter petiolatis lineari-lanceolatis, basi 
acutis, apicem versus angustatis, margine integerrimis, rarius denticulatis, 
subtus tomentosis (?) ; nervatione brochidodroma ; nervo primario prominente ; 
nervis secundariis subangulis 70-80° orientibus, numerosis, parallelis, 
curvatis, ramosis ; nervis tertiariis parce evolutis et vix conspicuis. 

Obs. — Differs from both the preceding species by much smaller and 
narrower leaves, exhibiting slightly developed tertiary nerves. The borders 
are sometimes minutely toothed. The fossil leaves show their under surface, 
which may have been covered by a felt, like the leaves of the much analogous 
Querctis mexicana^ Humb. et Bonpl. 

Of the fossil species hitherto described, ours is related to Quercus 
mt/rtilloides^ JJng. 

Localily and Horizon, — ^Witherden's Tunnel, Two-mile, near EmmaviUe 
(Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; brown 
carbonaceous clay under basalt. 

Quercus Hahtogi, 8p. nov. 

Plate IX, Fig. 19. 

Sp. Char. — Q. foliis coriaceis, petiolatis, lanceolatis, basi rotundatis, 
apicem versus angustatis, margine grossc spinuloso-dentatis; nervatione mixta, 
in parte inferiore plerumque camptodroma, in superiore craspedodroma; nervo 
primario valido, recto prominente apicem versus attenuate ; nervis secundariis 
fere tenuibus, subangulis 40-50° orientibus, numerosis arcuatis subflexuosis 
apice ramosis, ramulis ssepe in spinulas dentium exeuntibus ; nervis tertiariis 
tenuibus, latere externo angulo acuto exeuntibus, ramosissimis, reticulum 
distinctum formantibus. 

Obs. — ^The leaf is like that of Quercus drymejoides^ Ett., from the 
Dalton beds (see Part I), as regards its toothed borders and form ; but it 
differs from the latter by a roundish base, and a compound type of nervation. 
The secondary nerves are comparatively thin, more bent and branched at their 
ends. Their branchlets, running sometimes to the teeth, form a spinula. The 
tertiary nerves are thin, and diverging from the outer side of the secondary 
ones at acute angles, branch into a rather prominent network. 
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The relationship of this species is the same as that of Querciis 

dri/niejoidea ; having already pointed out that of the latter I only now refer 

to it. 

Locality and Horizon, — ^Witherden's Tunnel, Two-mile, near Emma ville 

(Vegetable Creek Township), Vegetable Creek Main Deep Lead; brown car- 
bonaceous clay under basalt. 

QUERCUS HAPALONErRON, 8}). nOV. 
Plate IX, Figs. 20, 21. 

Sp. Char. — Q. foliis subcoriaceis, petiolatis lanceolatis, basi angustatis, 
apicem versus acuminatis, margine dcntatis ; nervatione craspedodroma ; nerv^o 
primario prominente, recto, apicem, versus attenuate, excurrente; nervis 
secundariis distinctis, fere tenuibus, subangulis 30-40° orientibus, numerosis, 
rectis simplicibus ; nervis tetiariis tenuissimis numerossimis, approximatis, 
parallelis, angulo subrecto insertis, furcatis, inter se conjunctis, reticulum 
tenerrimum formantibus. 

Obs. — This species much resembles the following one in respect to the 
form and nervation of the leaf. But it differs from it by a more narrowed 
base, being nearly protruded, and by the presence of numerous tertiary nerves, 
which are closer and parallel to one another (see the nervation enlarged, Pig. 
20a). From the preceding species the present fossil deviates by just the same 
qualities and still more by its straight, simple secondary nerves, and by an 
otherwise toothed margin. 

Of the living species of Quercus I have especially to name Q. glauca^ 
Thunb., from Japan, as exhibiting a striking leaf-likeness to the fossil, 
respecting its very fine tertiary nerves being close to one another, and its 
tender network ; and Q. Libani, Oliv. (see these Contributions, Part I, PL 
VII, fig. 7), respecting its secondary nerves being straight, parallel to one 
another, and diverging at pretty acute angles. 

Locality and Morizon. — Old Rose Valley Lead, with many of the 
preceding species. 

Quercus Darwinii, mihi. 

Plate IX, Figs. 18, 18a. 
Ettingshausen, Beitriige z. Tertiarflora Australiens, I, loc. ciL^ p. 118, Plate II, fig. 3. 

Sp. Char. — Q. foliis subcoriaceis, lanceolatis, acuminatis, basi acutis 
integerrimis, reliquo margine dentatis; nervatione craspedodroma; nervo 
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primario recto, basi valido, apicem versus angustato ; nervis secundariis 
distinctis, subangulis 40-50® orientibus, approximatis, leviter curvatis, apicem 
versus abbrevatis et subrectis ; nervis tertiariis tenuissimis ramosis, reticulum 
tenerrimum formantibus. 

Oba. — ^A leaf of tliis species, Fig. 18, has been collected at Vegetable 
Creek. It is smaller than that from Dalton, already described by me, but its 
nervation is better preserved. The latter, represented in Fig. 18a (magnified), 
exhibits a tender network of the tertiary nerves. As for the other characters 
of the leaf, especially the form, margin, and nerves, as far as they are com- 
parable, the present leaf agrees well with that from Dalton, Another specimen 
I refer to this species has been found at Elsmore. 

Locality and Horizon. — Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead. 
Dalton, near Gunning; in hard siliceous grit, reposing on Silurian rocks. 
Newstead, near Elsmore; in concretionary ironstone (earthy limonite)i 
associated with basalt. 

QuERCUS Edelh, sp. nov. 

Plate IX, Figs. 13, 13a. 

Sp. CAar.-^Q. foliis subcoriaceis, obovato-oblongis, apice obtusis, mar- 
gine grosse dentatis ; nervatione brochidodroma ; nervo primario firmo, recto, 
excurrente ; nervis secundariis tonuibus, angulo subrecto egredientibus, 
ramosis, ramorum laqueis pluriscriatis, vix prominentibus ; nervis tertiariis 
tenuissimis, dictyodromis. 

Obs. — This species is closely allied to Quercus serra, TJng., of the 
Fossil Flora of Parschlug, in Styria, Austria. The form of the leaf, the 
peculiarly toothed borders, and the type of nervation are nearly the same in 
both species. The Australian one only differs by its thinner secondary nerves 
and their more obtuse angles of divergence (see the network of Quercua 
Edeliij Fig. 13a, in comparison with that of Q. serra^ Fig. 14a, both magnified). 

Locality and Horizon. — ^Witherden's Tunnel, with the preceding 
species. 

QuEucus Dampieri, sp nov. 

Plate TX, Figs. 15, 15a. 

Sp. Char. — Q. foliis coriaceis, petiolatis oblongo-lanceolatis, remote 
dentatis, basi attenuatis, apice paullo angustatis ; nervatione craspedodroma ; 



115 

nervo primario valido, recto, apicem versus attenuate, cxcurrente; nervis 
secundariis distinctis, fere prominentibus, subangulis 70-80° orientibus 
numerosis, arcuatis, simplicibus vel apice ramosis ; nervis tertiariis angulo 
subrecto exeuntibus, ramosis ; reticulo valde evoluto. 

Obs. — This leaf one might consider, on only superficial examination, 
as having much likeness to that of Myrica lignittim and to that of the allied 
living M. cenfera, Linn. But on closer examination it becomes the more 
evident that it cannot belong to a Myrica ^ as its texture is rigid and coriaceous 
and its nervation shows all the properties of Quercm. The primary nerve is 
strong ; the secondary nerves being curved are rather strong ; the tertiary 
ones, diverging nearly at right angles, are branched and united to one another; 
the network, enlarged in Fig. 15a, agrees most with that of Quercus. 

The comparison of the fossil with the present species leads perceptibly 
to those of Asia with oblong or oblanceolate leaves, being narrowed to the 
petiole and coriaceous. Among these Quercus Hanceij Benth., from the Isle 
of Hongkong, bears leaves, which show a nervation and other qualities very 
similar to the fossil, excepting that the base is less narrowed and the margin 
entire. 

Of the Quercus of the European Tertiary, Quercus Samadryadumf 
Ung., Q. Orionis, Heer, and Q. argule-serrata^ Heer, agree more or less 
with the Australian one here described, especially respecting the form and 
partly, also, the texture. But they differ by some peculiarities of the nerva- 
tion and by the teeth of the margin. 

Locality and Horizon. — Witherden's Tunnel, mth the preceding 
species. 

Quercus Blamingii, sp. nov. 

Plate IX, Figs. 17, 17a. 

Sp. Char. — Q. f oliis coriaceis, bvato-oblongis, acuminatis, dcnticulatis ; 
nervatione craspedodroma ; nervo primario firmo, recto, excurrento ; nervis 
secundariis distinctis, subangulis 70-80° orientibus, numerosis approximatis, 
arcuatis, apicem versus abbreviatis ; nervis tertiariis tenuissimis, latere 
oxtemo angulis acutis egredientibus, simplicibus vel ramosis, reticulum 
tenerrimum valde evolutum includentibus. 

Obs. — This species is allied, as regards the formation of the leaf, to the 
preceding ones, ftom which it is distinguished fts follows i-^l^be form is 
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broader, the borders are finely teethed, the teeth directed upwards, and some- 
what approaching to one another ; the secondary nerves being less curved, 
depart under less acute angles. The tertiary nerves, diverging from the 
outer side of the former under acute angles, are very fine and anastomosing, 
enveloping a much developed network, which consists of minutely quadratic 
meshes (see Fig. 17a, enlarged). 

Our species approaches nearest in the above characters with Qt(£rciA8 
Eyreiy Benth., from Hongkong, the latter species only differing from it by 
less toothed borders. 

Locality and Horizon. — Old Rosa Valley Load, with several of the 
preceding species. 

Dryopiiyllum IIoAViTi^i, sp. nov. 

Plate X, Figs. 1, 1a and 1b. 

Sp. Char. — D. foliis coriaceis, oblongis, basi breviter petiolata sub- 
cordatis, margine calloso-dentatis, dentibus obtuissimis ; nervatione craspedo- 
droma ; nervo primario prominento recto, apicem versus attenuate ; nervis 
secundariis distinctis, sub angulis 40-45*^ orientibus numerosis approximatis, 
rectis, apice furcatis, ramis in dentes terminantibus, superiore elongate 
nervum marginalem f ormante, inferiore brevissimo ; nervis tertiariis tenuis- 
simus, rectangularibus, approximatis, simplicibus vel furcatis, inter se con- 
jimctis, recticulum tcnerrimum formantibus. 

Oba. — ^The leaf represented in Fig. 1 shows the type of nervation of a 
Dryophyllumy but without being closely related to any of the liitherto known 
species of the genus. The consistence of the leaf is coriaceous. The base of 
the oblong lamina is emarginate, or almost cordate, and shortly petiolate. 
The borders are toothed, the teeth obtuse, nearly rounded, and thickened. The 
secondary nerves are tliin, but somewhat prominent, approaching and parallel 
to one another, straight, forked once just before each tooth-sinus of the margin. 
The branchlets of the folk, although being very unequal in length, reach the 
next two teeth as seen in Fig. 1b (magnified). The tertiary nerves proceeding 
from both sides of the secondary ones at right angles, are very fine and anasto- 
mosing. The quaternary nerves diverge from the latter at the same angle ; 
the meshes of the network, therefore, being mostly rectangular (see Fig. 1b, 
enlarged). As analogous to this species one may consider Dryophyllum 
st^retaceuniy Sap., and D. aubfalcatuniy Sap. 

Locality and Sorizon. — ^Old Rose Valley Lead, with the preceding* 
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Fagus celastrifolia, sp. nov. 

Plate X, Figs. 2, 2a. 

Sp. Ghar. — ^F. foliis coriaceis, breviter petiolatis, obovato-ellipticis, 
basi angiistatis, apice obtusiusculis, margine antico dentatis ; nervatione cras- 
pedodroma ; nervo primario basi prominente, apicem versus subflexuoso 
secondariis paucis, subangulis acutissimis orientibus, subrectis simplicibus ; 
nervis tertiariis tenuissimis rectangularibus vix conspicuis. 

Oha. — ^A small coriaceous leaf, which at first sight reminds us of a 
Celastrusy especially relating to its size and form. But a close examination 
leads us to another determination, as the secondary nerves are craspedo- 
drome, a character foreign to the genus named. The lamina of the leaf 
is elliptical, somewhat transitional to an obovate form, narrowed to a 
short petiole, and at the apex roundedly obtuse. The borders are unequally 
toothed, the teeth near the apex being larger and approximate, but those 
nearer the base very small, obtuse, and distant, the base itself being non- 
dentate. The primary nerve, only prominent at the base, is somewhat 
flexuose in its course from the middle towards the apex. The secondary 
nerves diverge from the latter at an angle of 20*^ to 30°, being straight and 
undivided, mostly reaching the margin. The tertiary nerves preserved only 
on a few spots of the leaf, come from the secondary ones at less than a right 
angle. (See the enlarged Pig. 2a.) 

I compare the described species to Fagus fusca, Hook., at present 
inhabiting New Zealand. The latter possesses leaves similar to those of the 
former in size, form and nervation. It must especially be stated that they are 
coriaceous, ovate or nearly obovate, sometimes elliptical, that their borders are 
toothed from above the base, the latter being untoothed. And further, 
respecting their nervation, the primary nerve being thin and somewhat 
flexuous gives off a few fine and craspedodrome secondary nerves, and 
these many very fine and rectangular tertiary ones. The only discernible 
difference between the living species referred to and the fossil, is that the 
leaves of the former are broader, and their secondary nerves diverge from the 
primary one at more obtuse angles. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 

Fagus Muelleri, ap. nov. 

Plate X, Figs. 3-7, Ik. 

Sp. Char. — ^F. foliis coriaceis, breviter petiolatis, ovatis, rhomboideis 
ellipticis vel oblongis^ basi acutis vel angustatis, apice acunxinatis^ margiue 
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simpliciter, vel inaequaliter vel duplicato-dentatis ; nervatione craspedodroma ; 
nervo primario basi vel usque ad dimidium laminaB prominente recto vel 
paullo fluxuoso; nervis secundariis pluribus, subangulis 40-45° orientibus, 
rectis simplicibus ; nervis tertiariis tenuibus, anguUs subrectis egredientibus 
simplieibus, vel ramosis, reticulum valde evolutum et prominens includentibus. 

Obs. — A beautiful species, frequently occurring in the abovenamed 
locality, and doubtless related to Fagus Dombeyi, Mirb., an inhabitant of 
South Chili at the present time. Two varieties in the form of the leaf should 
be distinguished here : One possesses ovate or rhomboidal leaves, the other 
oblong, or almost lanceolate ones. The texture is perfectly coriaceous ; the 
petiole only reaches the length of 3 millimeters. The base is acute, seldom 
more narrowed, the apex elongate ; the borders are unequally or doubly, 
rarely simply, toothed. The primary nerve on the shorter leaves is only 
prominent at their base, being more or less flexuose, like that of Fagus 
Dombeyi; while on the longer ones it is straight, stronger, and more prominent. 
The secondary nerves vary likewise from a thinner to a firmer state of their 
development, being in the latter case straight and undivided. The tertiary 
nerves are fine. The network is intensely developed (Fig. 7a magnified), its 
very small meshes being roundish-angular and prominent, like those of the 
living species named. A small branchlet, not figured in the plate, shows its 
leaves to be alternate. The leaf -fossils. Figs. 5, 6, 7, belong to the first- 
mentioned variety, bearing shorter and smaller leaves, whilst, on the contrary. 
Fig. 3 belongs to the second, with longer and larger leaves, with the fossil, 
Fig. 4, and several others not figured here, laying between them. 

I named this species in honor of Baron Ferdinand von Muelleri 
F.R.S., of Melbourne. 

Locality and Horizon. — Witherden's Tunnel, Two-mile, near Enuna- 
ville (Vegetable Creek Township), on Vegetable Creek, Maiu Deep licad ; 
brown carbonaceous clay, under basalt. 



Fagus Hookbbi, api nov. 

Plate X, Figs. 10-11, 11a. 

Sp. Char. — F. foliis submembranaceis, ovatis vel ovato-oblongis, 
utrinque angustatis, margine duplicato-dentatis ; nervatione craspedodroma ; 
nervo primario debili, recto ; nervis secundariis pluribus, subangulis 30-40* 
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orientibus, tenuibus, rectis vel leviter curvatis, simplicibus ; nervis tertiariis 
tenuissimis, ramosis rarius simplicibus, reticulum yalde evolutum tenerrimum 
baud prominens includentibus, 

Ohs. — This species is intimately allied to the preceding one, but differs 
from it by the following characters : — ^The texture is more tender, the borders 
are doubly toothed, and the teeth are larger. The primary nerve and the 
secondary ones are comparatively thinner, the network is still more widely 
developed and its segments somewhat larger, as represented in Fig. llA^ 
(enlarged) , Respecting these characters of the leaf, Fagus ohliqua^ Mirb., from 
Chili* is the nearest analogue of the existing Flora. 

I dedicated the fossil species in honor of Sir Joseph D. Hooker, 
F.R.S., to whom Botany is much indebted for his meritorious works. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 

Fagus Bekthami, ap. nov. 

Plate X, Figs. 8-9, 9a. 

Sp. Char. — ^F. nuculis obtuse triquetris, sublevibus, f oliis membranaceis 
petiolatis, oblongo-ovatis, basi obtusis, apicem versus angustatis, margine 
insequaliter vel duplicato-dentatis, nervatione craspedodroma, nervo primario 
prominente, recto ; nervis secundariis pluribus subangulis 46-55° orientibus, 
distinctis rectis vel basi divergenti-arcuatis, simplicibus; nervis tertiariis 
tenuissimis, angulo subrecto insertis, fluxuosis, simblicibus vel ramosis inter 
se conjunctis, reticulo valde evoluto. 

Obs, — Closely related on the one hand to Fagus Feronice^ Ung., a species 
widely spread in the Tertiary Formation ; on the other to F. ferruginea, 
Ait., and F. sylvatica, Linn,, now living. The described species agrees 
perfectly with Fagus Feronue respecting form and borders of the leaf, as well 
as nervation, especially with the variety F. Deucalionis^ Ung. ; but it diflPers 
in the formation of the network, as discernible by comparing the magnified 
Fig. 9a. 

Fagus Benthami diflfers from F. Wilkinsoni and F. risdoniana,f by a 
more tender texture of the leaf and- by its otherwise toothed borders, and 
especially from the latter species by the tertiary nerves, diverging rectangularly 

• F. awtralia, Gk)epp., in EttmgBhaiuien, BUttokeleto der Apetalen, Denkaeh, K, Akad, Wi99eweh> Wien, 

5<?. XV. PI. VIII, figs. a-S: 

t See pp. 32 and 35. 
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from the secondary ones. Besides these characters, the leaf of F. Benthami is 
distinguished by other characters such as : the petiole reaches 11 millimeters 
in length ; the lamina is somewhat less narrowed towards the base than that 
of the abovenamed species, and the base itself is almost obtuse. The secondary 
nerves, distant from one another about 8 millimeters, and are more or less 
divergingly curved, like those of F. sylvatica and F.ferruginea. 

At Elsmore, a locality remarkable for its fossil fruits, a beech-nut has 
been foimd, represented in Fig. 8. As the shape of the nut agrees most with 
that of the same living species to which the fossil leaf is analogous, I do not 
doubt that both fruit and leaf belong to one and the same species, which 
I have named after the late George Bentham, whose merits in describing the 
Flora of Australia are indeed great. 

Locality and Horizon. — Fox and Partridge's claim, between Rose 
Valley and the Bed Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale from the Newer Leads (stanniferous), below basalt. 
Newstead, near Elsmore ; in concretionary ironstone (earthy limonite) asso- 
ciated with basalt. 

ULMA CE^. 

G^^nw^— ULMOPHYLLUM. 

Gen. Char. — Foliis subsequalibus, argute crenato-dentatis, nervis 
secimdariis craspcdodromis numerosis parallelis, nervis tertiariis subtilissimis 
dictyodromis. 

Ulmophyllum oblongum, 8p. nov. 

Plate X, Figs. 12, 12a. 

Sp. Char. — TJ. foliis subcoriaceis, petiolatis, oblongis, basi rotundatis, 
apice producto paullo angustatis, margine argute et sequaliter crenato- 
dentatis, dentibus antrorsum versis ; nervo primario tenui ; nervis secundariis 
^enuissimis approximatis ; nervis tertiariis tenuissimis rectangularibus vix 
conspicuiis. 

Ob8. — A leaf wliich, according to its form and nervation, one might 
consider an Ulmus ; but the contrary is proved by its almost coriaceous 
texture, the teeth being adpressed and turned towards the apex especially, 
by the tertiary nerves being very fine, short, and disappearing into a narrow- 
meshed net (Fig. 12a, enlarged). I could not discover any other family than 
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the Ulmaxjese to which it could be referred. As, however, it does not belong 
to any living genus, I consider it better to class it in an extinct one. 

Locality and Horizon. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; 
brown carbonaceous clay, under basalt. 

Ficus BuRKEi, sp. nov. 

Plate X, Fig. 13. 

Sp. Char. — F. foliis subcoriaceis, petiolatis oblongis, basi angustatis 
integerrimis ; nervatione camptodroma ; nervo primario, valido recto ; nervis 
secundariis subangulis 45-55° orientibus, prominentibus apice ramosis inter 
se conjunctis ; nervis tertiariis prominentibus extus subangulis acutis egredi- 
entibus simplicibus vel ramosis inter se conjunctis, rete macrosynammatum 
includentibus. 

Obs. — A fossil leaf which is indicated by all its characters as a Ficus. 
The substance must be considered firm, rather coriaceous than membranaceous. 
The lamina, being rather broad, is narrowed at the base into a strong petiole, 
from which runs up a strong and straight primary nerve. The secondary 
nerves are pretty strong, 13 millimeters distant from one another, and curving 
upwards to the margin anastomose in following the borders. The tertiary 
nerves are 2-3 millimeters distant from one another, and diverge from the 
primary one at right angles, and from the outer side of the secondary ones at 
acute angles, thus running in an almost transverse direction. They enclose 
a network consisting of lax meshes. 

The leaf reminds us of that of Metis lanceolata, Heer, from which it 
differs only by a less narrowed base and by the tertiary nerves running in 
another direction. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead, on the Main Vegetable Creek 
Lead, Emmaville (Vegetable Creek Township). 

Ficus Gidleyi, »p. nov. 

Plate X, Figs. 16, 16a. 

8p. Char. — F. foliis coriaceis, lanceolatis integerrimis, apicem versus 
angustatis; nervatione brochidodroma ; nervo prin[iario prominente, recto, 
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excurrente; nervis secimdariis prominentibus, sub angulis 40-50°, superioribus 
subangulis obtusioribus orientibus, arcuatis, segmenta marginem renufl 
angustata f ormantibus ; nervis tertiariis prominentibus, extus angulis acutis 
egredientibus, ramosis, inter se conjunctis ; reticulo microsynammato. 

Oba. — Corresponds in some degree to Ficus arcmerviSi Heer, the 
nervation especially, represented in Fig. 16a (magnified), is quite comparable 
to that of the leaves of the species just named from Sagor, Austria. The 
form, texture, and the qualities of the secondary nerves and of the network 
are in both species almost the same. Yet the tertiary nerves of our fossil 
leaf are more prominent, and their angles of divergence to the secondary ones 
are more acute than those of the abovenamed species. 

Pious Solandebi, «p. nov. 

Plate X, Figs. 17, 17a. 

Sp. Char. — P. foliis coriaceis, petiolatis, eUipticis vel ovato-oblongis, 
integerrimis, basi obtusiusculis, apice paullo angustatis ; nervatione brochido- 
droma ; nervo primario valido prominente, recto ; nervis secundariis tenuibus, 
subangulis 50-65° orientibus, arcuatis, segmenta versus marginem rotundato- 
obtusa f ormantibus ; nervis tertiariis tenuissimis extus angulis variiisi egredi- 
entibus, ramosis ; reticulo microsynammato valde evoluto. 

06«.— Allied to Ficua Eeum, Ett., in regard to its texture, form, 
and some qualities of the secondary nerves, but diflfers from that species 
by a more tender network, and by the basilar secondary nerves being less 
developed. Our species diflfers from the preceding one by a shorter leaf, by 
more obtuse angles, under which the secondary nerves diverge, by the more 
rounded endings of their segments, and by a more developed network. 

Locality and Sorizon. — Old Rose Valley Lead, with the preceding. 

Ficus Phillipsh, sp. nov. 

Plate X, Rgs. 18, 18a. 

Sp. Char.— P. foliis coriaceis, anguste lanceolatis, integerrimis, apice 
acuminatis; nervatione brochidodroma ; nervo primario prominente, recto, 
excurrente; nervis secundariis tenuibus, subangulis 60-70° orientibus^ 
arcuatis, segmenta versus marginem rotundata fortnantibus ; nervis tertiariis 
tenuissimis, rectangulitribus, ramosis ; reticulo microsynammato valde evoluto. 
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Ohs. — Closely allied on the one hand to the preceding species, on the 
other to FUyua dalmatica, Ett., F. Fhillipsii departs from the first by a longer 
and narrower leaf by the tertiary nerves arising out of the secondary ones at 
right angles, and by an otherwise formed net, with its nervules somewhat 
stronger, and its meshes smaller. 

Our species differs from Mcua dalmatica and from F. Beusii by the 
same characters as F. Solanderi does. 

Locality cmd Sorizon. — Old Rose Valley Lead, with the preceding. 



Ficus WiLLsn, sp. nov. 

Plate X, Figs. 14, 15, 15a. 

Sp. Char. — F. foliis coriaceis, ellipticis (?) integerrimis vel imdulatis, 
basiaoutis; nervatione camptodroma; nervoprimarioorasso; neryis seoundariis 
subangulis 75-85^ orientibus, paullo arcuatis parallelis; neryis tertiariis 
tenuissimis angulis variis exeuntibus, ramosis inter se conjunctis; reticulo 
tenerrimo evoluto. 

Oba. — ^Although this species is only represented by mere fragments of 
the leaf, a closer investigation suffices to distinguish a species which is closely 
related to Ficus Jynx^ Ung. The nervation being well preserved, fortunately 
admits a comparison with this species. They agree most with smaller leaves 
of Fuyua Jynx from Sotzka, as well as with the leaves figured in Heer's 
Tertiarflora der Schweiz, vol. i, PL LXXXV, figs. 8-11. One might even be 
inclined to suppose the identity of both the Australian and the European 
species, but this is contradicted by a careful comparison of the network of 
the first (magnified in Fig. 15a) with that of the second. On Ficus Jynx the 
tertiary nerves branch outwards from the secondary at nearly the same acute 
angle, whilst on our species these nerves branch at varyingly acute angles 
from both sides of the secondary ones. The latter case occurs also in some 
living FicuB^ for instance, F. Benjamineay the leaves of which, showing a 
form similar to that of the Australian fossil, possess secondary nerves, which 
are likewise approximate, parallel to one another, and ascending from the 
primary one at barely acute angles. 

Locality and Horizon. — Old Eose Valley Lead^ with the preceding. 
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ARTOCARPEJE. 

Artocarpidium Gregoryi, ap. nov. 

Plate X, Figs. 19, 20. 

Sp. Char. — A. f oliis coriaceis, integerrimis ; nervatione camptodroma ; 
nervo primario pervalido, recto, excurrente ; nervis secundariis validis promi- 
nentibus, subangulis 50-65° orientibus, valde arcuatis marginein adscenden- 
tibus, inter se conjunctis ; nervis tertiariis e primario angulo subrecto, e 
secundariis extus angulis acutis exeuntibus, subtransversis, anastomosantibus. 

Ohs. — Fig. 20 represents a fragment of a large and broad leaf which 
seems to be in concord with some fossils of the European Tertiary Flora 
hitherto collectively classed in the genus Artocarpardium. I preliminarily 
place this fragment in the latter, till more complete examples may be dis- 
covered for further and closer comparison. 

The texture appears to be coriaceous, the secondary nerves are 
strikingly curved, and 2-3 centimeters distant from one another, whilst the 
tertiary ones are at 4-7 millimeters. It may be stated, from a sufficient part 
of the margin being well preserved, that it was untoothed. Only a part of 
the leaf near the apex is preserved, but, respecting size and form, the lamina 
shows a breadth of about 14 centimeters, and a roundly obtuse apex. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 
Newstead, near Elsmore; in concretionary ironstone (earthy limonite), 
associated with basalt. 

MONIMIACE^. 

MoNiMiA Vestita, ap. nov. 

Plate XI, Fig. 10. 

Sp. Char. — ^M. foliis coriaceis, petiolatis late lanceolatis, utrinque 
obtusis, apice angustatis, margine integerrimis; nervatione camptodroma; 
nervo primario prominente recto, versus apicem attenuate ; nervis secundariis 
subangulis 60-70° orientibus, tenuibus, simplicibus vel ramosis ; nervis 
tertiariis tenuissimis ramosis dictyodromis, vix conspicuis ; reticulo obsolete. 

Oba. — The figure represents two leaves, the one partly covering the 
other. Regarding the form, texture, and nervation, they are indeed referable 
to species of the Monimiaceae. Their carbonised substance, being preserved 
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only on a single spot, permits one to presume that their texture may have 
been coriaceous. With a strong glass traces of a felt like that of Monimia 
ovalifolia are perceptable on their surface. 

Locality and Sorizon. — ^Witherden's Tunnel, Two-mile, near Enmia- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead. 



Hedycarya Wickhami, 8p. nov. 

Plate XI, Figs. 11, 11a. 

Sp. Char. — H. foliis coriaccis, ellipticis, utrinque paullo angustatis, 
margine dentatis ; nervatione brochidodroma ; nervo primario prominente 
recto; nervis secundariis sub 70-80° orientibus, tenuibus, ramosis, laqueos 
marginales 1-2-seriatos f ormantibus ; nervis tertiariis sub angulis variis acutis 
et obtusis exeuntibus, abbreviatis, ramosis dictyodromis. 

01)8. — Respecting both the formation and nervation, it almost agrees 
with Sedycarya dentata, Porst. (Ettingshausen, Blattskelete der Apetalen, 
PI. XXVIII, figs. 1 and 2), and it only differs from the latter by a smaller leaf, 
by the secondary nerves, and by the teeth of the margin, both being closer to 
one another. In the enlarged Pig. 11a are represented the marginal loops 
of the secondary nerves, the tertiary being abbreviate and branched off at 
acute as well as obtuse angles, and the network. 

Locality and Sorizofi. — Pox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale from Newer Leads, under basalt. 



LA UBINEJE. 

CiNNAMOMUM POLYMORPHOLDES, McCoy. 
Plate XI, Figs. 3, 3a. 
Ettingshausen, Beitrage z. Tertiarflora Australiens, I, loc. cit., p. 27, PL III, fig. 2. 

Obs. — I place here the leaf, PI. XI, fig. 3, which, although more 
incomplete than that figured from Dalton, near Gunning, shows more 
distinctly the character of the species. In particular the camptodrome 
secondary nerves are stronger, and diverge from the primary on a lower spot 
beneath the middle of the lamina. A^ I have previously pointed out, the 
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above species deyiates from Oinnamomum polymorphum^ which is closely 
related to it, just by that character. Besides, the tertiary nerves and the net- 
work are well discernible, as represented in Fig. 3a (magnified), while they 
are not preserved on the fossil cited from Dalton. Another specimen, from 
Vegetable Creek, belonging to Cinnamonnum poli/morphoides, shows besides 
the actinodrome nerves, basilar ones, which are fine like those on the living 
species, C. zeylanicum. 

Locality and Sorizan. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Main Vegetable Creek Deep Lead; 
brown carbonaceous day, under basalt. 



ClKNAHOHUH LEIGHHAEBTn, ndU. 

Plate XI, Fig. 4. 
EttingduMisen, Beitiage z. Tertulrflora Aostraliens, I, loe. eit,, p. 27. 

Obs. — Several leaves of this species lie before us with which the 
fragment from Dalton, near Gunning, agrees well, the latter only belonging 
to a larger leaf. But this causes no difficulty, as it can easily be proved by 
the living species of Cinnamomum that their leaves vary mudi in size. On 
our species the basilar (secondary) nerves reach nearly the apex, at times 
they even do so. The tertiary running transversely, are strong. The pre- 
servation of the network is prevented by the oxidised condition of the sand- 
stone matrix. 

Locality and Sorizon. — Newstead, near Elsmore ; in concretionary 
ironstone (earthy limonite), associated with basalt. 



CiNNAMOMUM NUYTSII, 8p. nOV. 
Plate XI, Fig. 5. 

Sp. Char. — C. foliis breviter pctiolatis rigide coriaceis, elliptico- 
oblongis, integerrimis utrinque angustatis, basi acutis ; nervatione acrodroma, 
norvo primaro prominente, recto; nervis secundariis infimis suprabasilaribus; 
subangulis 30-40° orientibus, paullo curvatis, attenuatis, apicem fere attin- 
gentibus, nervis secundariis reliquis angulo subrecto egredientibus approxi- 
matis, tenuissimis, vix conspicuous ; nervis tertiariis obsoletis. 
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Ob9. — ^This species comes near to Cmna/nwmum lanceolaiumt Ung., from 
which it deviates by a firmer texture, and by thinner secondary nerves* From 
O. Wbodtoardih Ett., a species described and figured in Fart I of these Contri* 
butions, it differs in the same characters, and by the basilar secondary nerves, 
which diverge from the primary one at more acute angles, and nearly reach 
the apex. The other secondary nerves being preserved only on a few spots 
near the apex, are approximate, but the tertiary ones are not distinguishable, 
either on the strongly carbonised substance of the leaf, or on the impression 
of the fossil. 

Locality and Sorizon. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; 
brown carbonaceous clay, under basalt. 



Genua DIEMENIA. 

Oen. Ohar. — Folia coriaoQa integra, quoad nerves secundarios illis 
Laurorum vel Fersearum, quoad nervos tertiarios illis Cinnamomorum 
similia. 

DiEMEKIA SPECIOSA, 8p. flOV. 
Plate XI, Figs. 7-9. 

Sp. Char. — D. foliis oblongis vel lanceolatis integerrimis, utrinque 
angustatis; nervatione camptodroma; nervo primario valido, recto, excur- 
rente ; nervis secundariis simplicibus valde prominentibus, arcuatis, marginem 
ascendentibus, subangulis 36-66° egredientibus ; nervis tertiariis distinctis 
simplicibus vel furcatis, transversim inter se conjunctis ; reticulo obmleto. 

Obs. — ^Leaves which betray the; characters of the LaurinesB. They 
reach at least a length of 11 centimeters, and a breadth of 4 centimeters. 
Their form is equally narrowed towards the ends, and their texture is firmly 
coriaceous. The secondary nerves being strong, bent upwards and simple, 
diverge from a strong primary one at varyingly acute angles, and 10-16 milli- 
meters distant from one another. B/Cspecting this character, one might 
consider these leaves as belonging to Laurua or Penea. But tlie tertiary 
nerves are like those of Cinnamomum, namely, strongly prominent, flexuous, 
simple, or forking once, transversely anastomosing, and 2-3 millimeters 
distant from one another. A network is not discernible. The fossils Fi^. 8 
and 9 come from Elsmore, and Fig. 7 from Vegetable Gredc 
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Locality and Horizon. — ^Witherden*s Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; 
brown carbonaceous clay, under basalt. Newstead, near Elsmore ; in concre- 
tionary ironstone (earthy limonite), associated with basalt. 

DiEMENIA PBRSE^FOLIA, «p. UOV. 
Plate XI, Fig. 6. 

Sp. Char. — D. foliis oblongo-lanceolatis, integerrimis, utrinque angus- 
tatis; nervatione camptodrama ; nervo primario pervalido, recto; nervis 
secundariis subangulis 55-65° orientibus, validis, leviter arcuatis, simplicibus, 
marginem adscendentibus ; nervis tertiariis distinctis simplicibus vel f urcatis, 
inter se conjimctis, fere transversariis. 

Obs. — Closely allied to the preceding species, but deviating from it by 
somewhat stronger and more approximate secondary nerves, and by the 
tertiary ones, which are more or less oblique to the axis of the leaf. The 
fossil shows a breadth of 4 centimeters, and a length of about 10 centi- 
meters. It accordingly almost perfectly agrees with the leaves of Diemenia 
specioaa respecting size and form, as well as the remaining marks of 
nervation. 

Locality and Horizon. — Newstead, near Elsmore, with the preceding. 

Laurus australiensis, mihi. 

Plate XI, Fig& 1, 2, and 2a. 
Ettingshausen, Beitrage z. Tertiarflora Australiens, I, loc, dt, p. 28., PI. lY, fig. 1. 

Oba. — We have here leaves which come from Vegetable Creek and 
Elsmore. Though agreeing with the leaf from Dalton, near Gunning, in all 
essential characters, they are smaller. The present fossils betray a thick, 
coriaceous consistence like that of Dalton. On one of the specimens a 
Laurus-ljke network is visible, represented in the enlarged Fig. 2a. The 
determination of the genus which was before open to a degree of uncertainty, 
has been essentially strengthened. 

Locality and Horizon. — Newstead, near Elsmore, with the preceding. 
Fox and Patridge's claim, between Rose Valley and the Red Hill, 2 miles 
from Emmaville (Vegetable Creek Township) ; ironstone shale from the 
Newer Leads, under basalt. 
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Sassafras Lesquereuxh, sp. not. 

Plate XI, Fig. 14. 

Sp. Char. — S. foliis trilobatis, basi decurrentibus, lobis simplicibus, 
inaequalibus, margine remote denticulatis ; nervatione actinodroma ; nervo 
mediano valido, recto, primariis lateralibus subangulis ^O-IS® orientibus, 
prominentibus, rectis; nervis secundariis angulo subrecto egredientibus, 
tenuibus approximatis brochidodromis ; tertiariis subangulo recto insertis, 
flexuosis ramosis, reticulum macrosynammatum formantibus. 

Oha. — Though only a mere fragment of the leaf of tliis species could 
be obtained for examinationi yet it was possible to determine the genus, and 
even the group of species related to. Its substance was somewhat thick and 
firm, but barely coriaceous, and its form trilobate. Fortimately just that 
part of the leaf which contains the essential character of its nervation, is 
preserved, namely, from where the lobes begin their divergence. The one 
lateral lobe, proceeding from a lower spot, is 13 millimeters broad ; the other, 
coming from a higher one, is imperfectly preserved, but one can suppose from 
the fragment that it must have been broader than the former. The lamina 
of the leaf is protruded towards the base and somewhat decurrent. The 
borders are, as far as they are discernible, minutely toothed, the teeth being 
distant from one another and turned towards the apex. The nervation shows 
a strong middle primary nerve 2 millimeters broad, from which proceed 
alternately, and rather divergently, two lateral nerves, which are theprimary 
ones of the lobes. They are three times thinner than the middle one, not- 
withstanding their being perfectly prominent. The secondary nerves spring- 
ing off at barely acute or rather right angles of divergence, are thin and 
looped, like those of Sassafras officinale. The tertiary nerves branch, shortly 
after their conamencement, into a net of lax meshes, which agrees well with 
that of Sassafras, but less with that of Aralia. 

Respecting the above-described characters, our fossil is to be considered 
similar to Sassafras cretaceum, Newb., from which it differs by thinner 
secondary nerves diverging at more obtuse angles, and by a finer tertiary net. 

Should one compare both fossil species to the living species of Sassa- 

fras, one arrives at the conclusion that Sassafras Lesquereuxii evidently 

comes nearer in its characters to the latter species than S. cretaceum, a plant 

which would be more correctly classed with Aralia, just as the related species 

of the Dakota Group have previously been placed in Sassafras. But respects 

lla 67—88 T 



130 

ing the toothed borders and the basilar divergence of the lateral primary 
nerves, our species is still so distantly related to the living ones of the genus 
that even the question might be disputed there, whether it should be placed 
in a separate genus or not. At all events Sasaafraa primigenium, Sap., from 
the Eocene beds of Suzanne, still possessing divergently curved basilar nerves, 
might be considered by its untoothed leaves to be rather a transitory form 
among those already mentioned ; whilst Sassafras ferretianum, MassaL, from 
the younger Tertiary beds, is closely allied to the living S. officinale by its 
convergently curved basilar nerves and its untoothed margin.* 

Locality and Horizon. — ^Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead, on the Main Vegetable Creek Deep 
Lead, Emmaville (Vegetable Creek Township). 



SANTALACF^. 
Santalum Frazeri, sp. nov. 

Plate XI, Figs. 18-21. 

Sp. Char. — S. foliis breviter petiolatis coriaceis, ovatis vel lanceolatis, 
basi acutis, apice acuminatis, margine integerrimis ; ncrvatione camptodroma ; 
nervo primaria tenui, recto ; nervis secundariis subangulis variis acutis 
orientibus tenuissimis vix conspicuis. 

Obs. — ^The leaves are small, coriaceous, short-petioled, entire, and 
varying in form from ovate to narrowly lanceolate. Their apex ia more or 
less tapered, and their nervation imperfectly developed, as both tertiary nerves 
and network are wanting. These leaves show a great similarity to those of 
S(mtalum osyrvnum, Ett., from the older European Tertiary Flora. They 
may be, perhaps, identical, but a decision on this point may be reserved 
for future investigation. A very similar analogy to our fossil species is 
Santalum americanum, Lesq., from the Flora of the Green River Group, 
and it seems to differ only by a thicker and shorter petiole. 

Locality and Sorizon. — Old Rose Valley Lead, with the preceding. 

* Relatine to the above stated ph^logenetic facts on the forms of SaasqfrM, it may be remarked that the 
fossils named ana described as S. gtrmanicum and jS*. jEsctUapi, by Heer, do not belong to Sassafras, The former 
should be placed in Acer, and the latter referred to Cinnamomwrn polymorphumn Respectins the S. jEsctdapi, 
the author observes that the leaves are membranaceous. But, as the qualities of ooth K>rm and nervation 
exactly agree with those of Cinnamomum polymorphum, a mistake may have occurred. I sup]X)6e thai Heer 
figurea in this case only counterparts of leu-fossils of C. polymorphumy and as they are often pallid when 
weAthered, he has erroneooaly taken them for membranaceoua le^vesi of another kind. 
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PBOTEAGE^. 

Persoonia Murrayi, fip. nov. 

Plate XI, Figs. 16, 17, 17a. 

*S^. Char. — P. foliis subsessilibus, coriaceis, anguste lanceolatis, 
utrinquo acuminatis ; nervatione brocliidodroma ; nervo primario tenui, vix 
prominente ; nervis secundariis subangulis acutissimis orientibus, tenuissimis, 
ramosis, laqueos marginales f ormantibus ; nervis tertiariis vix distinctis, 
reticuli parce evoluti areolis angustis longitudinalibus. 

Obs. — The texture, shape, and nervation of these leaves led me to the 
genus Fersoonia, The leaves of P. lucida, R. Brown, show an extraordinary 
likeness to them. The above fossils are linear-lanceolate, narrowed towards 
both ends, and very shortly petiolate. A scarcely prominent primary nerve 
sends out some secondary ones which are very fine, and diverge from it at 
angles of 10^-20°. Their loops are approximate to the margin. The tertiary 
nerves form a narrow-meshed network, the meshes being oblong, to be seen 
on the fragment. Fig. 17, by a glass, and in the enlarged Pig. 17a, There 
scarcely seems to exist any point of diflference between the fossils described 
and the leaves of the abovenamed living species, excepting that the former 
possess a somewhat broader lamina, and that their tertiary nerves and reticle 
are less developed. Our species deviates from the fossil ones hitherto 
described by its narrower leaves and by its nervation. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 

Grevillea proxima, sp. nov. 

Plate XI, Figs. 13, 13a. 

Sp. Char. — G. foliis submembranaceis, linearibus, integerrimis, basi 
in petiolum brevissimum attenuatis, apice obtusis ; nervatione brochidodroma ; 
nervo primario vix prominente, recto ; nervis secundariis subangulis acutis- 
simis egredientibus opproximatis tertiariis inconspiouis. 

Obs. — ^This species is closely related to Orevillea haervngiana^ Ett., 
of the Lower Tertiary beds of Europe, and differs from it only by the 
approximate secondary nerves, and by the obtuse apex. 

The analogous Orevillea linearis^ R. Brown, living in Australia, ex- 
hibiting the same form, a similar nervation, but a firmer texture of the leaf. 
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bears a minute spinula on the apex of their leaves, which are obtuse, and 
show a recurved margin. As the apex of the fossil leaf is not perfectly pre- 
served, it cannot be decided whether a spinula was present or not ; and as the 
under surface of the fossil is not visible, it is impossible to ascertain whether 
the margin is recurved, though the latter is probable, as well as that the 
under surface was covered with a felt. Fig. 13a represents a part of the leaf 
slightly enlarged. 

Locality. — Vegetable Creek. 



Grevillea Wentwori'hi, sp. nov. 

Plate XI, Figs. 12, 1*2 a. 

Sp. Char. — G. foliis coriaceis, oblongis (?) pinnatisectis, laciniis ob- 
longis obtusis, basi subcoarctatis, margine crenato-dentatis, dentibus mucronu- 
latis (?) ; nervatione craspedodroma ; nervo primario firmo secundariis sub- 
angulis 40-50° orientibus, rectis simplicibus ; nervis tertiariis angulis variis 
acutis exeuntibus, ramosis ; reticulo vix conspicuo. 

Oba. — Fragments of pinnatisect and coriaceous leaves which according 
to their characters can scarcely be placed in any other order than the Pro- 
teacesB. Fig. 12 represents only the upper part of the leaf with the apex. 
The presumed form of the lamina was oblong; the lateral segments are 
oblong, rounded obtuse, somewhat narrowed at base, rapidly smaller towards 
the apex ; the terminal segment is small lobed at base, rather narrowed at 
apex, and there almost roundly obtuse. The borders of the segments are 
obtusely toothed. The teeth appear now and then somewhat thickened on 
their ends (see Fig. 12a, representing a segment enlarged), and it seems that 
they bear a spinula which is probably recurved towards the under surface. 
Accordingly, only the base of the spinula can be visible, and the before- 
mentioned thickenings may correspond to it. Of the nervation only the 
upper part of the primary nerve is to be seen which is straight and attenuated 
here, but probably strong in its other parts. The secondary nerves diverge 
from it at pretty acute angles, distant about one centimeter from one another, 
and run towards the borders. Tertiary nerves and network are slightly 
developed, the latter is only indistinctly perceptible. The comparison with 
the corresponding types of the living Proteacese led me to the species of 
Orevillea with pinnatisect leaves. Only when more completely preserved 
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fossils have been discovered will their comparison with the nearest living 
species be possible. I do not find the fossil now described related to any one 
published. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 



Hakea Duttoni, sp. nov. 

Plate XII, Figs. 11,11a. 

Sp. Char. — H. foliis rigide coriaceis petiolatis, lanceolatis utrinque 
angustatis apice acuminatis, margine argute spinoso-dentatis ; nervatione 
brochidodroma ; nervo primario valido, apicem versus attenuate, recto ; nervis 
secundariis tenuibus subangulis acutis variis orientibus, approximatis ramosis 
inter se conjunctis ; nervis tertiariis e latere extemo secundariorum angulis 
acutis exeuntibus, abbreviatis, ramosis, rete macrosynammato. 

Obs. — From its characters this fossil may best be classed in Sakea, and 
is there related to species which possess stiffly coriaceous leaves. A com- 
paratively thick carbonaceous substance, partly loosened from the fossil, indi- 
cates the evidently firm texture of its leaf. Besides, it is distinguishable by 
its teeth, ending with strong spines, a character found in Sakea. 

Our fossil agrees in some points with Lomatia^ for instance, L. helicioides, 
Sap. sp., i. aquensi8, Sap., of the European Tertiary Plora, but they are only 
distantly related to it. The network, represented by Fig. 11a, (enlarged), 
shows broken nervules, corresponding to those of Proteacea). 

Locality and Sorizon. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek township), on Vegetable Creek Main Deep Lead; brown 
carbonaceous clay, under basalt. 



Rhopala sapindifolia, Sp. nov. 

Plate XTI, Figs. 8-10, 10 a-c. 

Sp. Char. — R. foliis coriaceis, petiolatis pinnati-partitis vel pinnatifidis, 
laciniis vel segmentis lateralibus valde approximatis plus minusve falcato- 
lanceolatis basi angustatis obliquis adnatis subdecurrentibus, margine antico 
dentatis; terminalibus subrhombeis lobatis; nervatione brochi-craspedodroma; 
nervo primario basi distincto, apicem versus valde attenuate; nervis secundariis 
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tenuibus angulis acutis variis egredientibus, ramosis inter se conjunctis; 
nervis tertiariis ramosis dictyodromis, rcticulo promincnte, maculis ultimae 
ordinis apertis. 

Oha. — By a superficial comparison one might consider these leaves to 
be Sapindaceae, especially if compared with the leaf of Sapindiis denaifoliuSy 
Ileer (Tertiarflora der Schweiz, vol. Ill, PL LXX, fig. 1). But on closer 
examination one will easily perceive that their likeness to the just-named 
species, though striking at first sight, is not found to exist on a closer 
examination. At all events, the leaves are not pinnate, but only pinnatifid ; 
their segments arc sessile and somewhat decurrent along the rachis, being 
lanceolate, falciform, toothed towards the apex, and oblique at the base. The 
terminal segment is rhomboidal-ovate and obtusely lobed. The segments 
of the specimen, Fig. 10, being very approximate, cover one another along 
their upper borders. The shape of the leaf is broadly oblong, and its petiole 
incompletely preserved. The leaf, Fig. 8, shows a petiole of 17 millimeters 
in length and a narrower lamina. Its segments being as approximate as 
those of the former, are smaller. Another specimen not figured here, repre- 
sents a part of a still smaller leaf, the segments of which are connected 
towards the apex. Another specimen. Fig. 9, exhibits more separated though 
somewhat decurrent segments. On the latter the nervation is best preserved. 
The primary nerve is only prominent at base, very much thinned along its 
course and curved towards the terminal segment. The secondary nerves are 
thin, ramous, united with one another ; the tertiary ones lose themselves in 
a comparatively prominent network, the finest meshes of which are open. 
Fig. 9b represents the net less, and Fig. 9c more, magnified; Fig. 9a shows 
the form of a single mesh, strongly magnified. 

The characters described suit no genus better than Bhopala, exhibiting 
species which possess pinnatisect leaves furnished with a nervation, both very 
similar to the fossil one. Fig. 9d shows a part of the nervation of the 
Brazilian Bhopala affinisy Pohl, representing similar open net-meshes like 
those of our species. 

The genus Bhopala is confined to tropical America, excepting only one 
species, B. Bleaadalei^ F. v. MuelL, discovered in New South Wales some 
years ago. 

Locality and Horizon. — Old Rose Valley Lead, with many of the 
preceding species. 
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Rhopala Parryi, sp. nov. 

Plate XII, Fig. 7, 7a. 

Sp. Char. — R. foliis impari-pinnatis, foliolis lateralihus subscssilibus, 
suhmembranaceis, lanceolatis, basi obliquis, margine grosse spinoso-dentatis, 
terminali elongato ; nervatione brochido-craspedodroma ; nervo primario 
prominente ; nervis secundariis tenuibus, subangulis acutis variis orientibus, 
flexuosis furcatis inter se conjunctis, ramo antico conjungente nervum 
margiiialcm formante, postico craspedodromo ; nervis tertiariis rectangularibus 
dictyodromis, maculis ultimae ordinis apertis. 

Oba. — ^We have only a mere leaf -fragment before us, yet it exhibits 
sufficient characters for its determination. The leaf is pinnate ; the leaflets 
are lanceolate, their borders spinously dentate, their base oblique, a little 
narrowed, sessile or by a very short petiole joined with the racliis. The 
texture is somewhat tender, almost membranaceous. The nervation repre- 
sented in Pig. 7a, magnified, is partly well-preserved, A strong primary 
nerve sends out thin secondary ones at varying angles of divergence being 
mostly a little acute. Close to the borders each of them divides in two 
branchlets, one of which, namely, the anterior, runs up the margin to 
anastomose with the nearest secondary nerve, whilst the posterior one runs 
towards the margin, reaching the nearest tooth. The rectangular tertiary 
nerves form a network agreeing in its open meshes with that of the preceding 
species. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 



LoMATiA Brownii, sp. nov. 

Plato XII, Figs. 4, 5. 

Sp. Char. — L. foliis coriaceis, petiolatis, lanceolatis, basi subacutis vel 
obtusis, apicem versus angustatis, acuminatis, margine grosso spinuloso- 
dentatis ; nervatione brochidodroma; nervo primario prominente, recto, apicem 
versus attenuate ; nervis secundariis tenuibus, subangulis 50-60° orientibus, 
approximatis, ramosis inter se conjunctis ; nervis tertiariis e latere cxtemo 
secundariorum subangulis variis acutis obtusisque egredientibus, ramosis, 
rete macrosynanmiatum formantibus, reticulo evoluto. 

Obs. — ^This species differs from the following ones by the base of its 
leaf being a little narrowed or sometimes roundly obtuse, and by its deeply 
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dentate borders. Respecting nervation it agrees best with Lomatia langifolia^ 
K. Brown, living in Australia, but its network is more developed than that 
of the latter species. Our fossil differs from Lomatia prcelongifolia^ Ett., 
described and figured in Part I of these Contributions, by its spinously 
dentate borders, by its secondary nerves, which are more approximate and 
less ascending, and by a more developed network represented in Fig. 4. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 



Lomatia Finnish, sp. fiov. 

Plate XII, Figs. 1, 1a. 

Sp. Char. — L. foliis subcoriaceis, longe petiolatis, late oblongo-lanceo- 
latis basem versus valde, apice paullo angustatis, margine spinuloso-serrulatis ; 
nervatione brochidodroma ; nervo primario valido, prominente ; nervis secun- 
dariis distinctis subangulis 70-50° orientibus, flexuosis, ramosis inter se con- 
junctis ; nervis tertiariis extus subangulis acutis exeuntibus, abbreviatis, 
ramosis, dictyodromis. 

Obs. — ^This species differs from all others of the genus described here ; 
and, perhaps, from the similar Lomatia helicioidea^ Sap. sp., by the lamina 
being gradually broader towards the base, and towards the apex a little narrowed. 
The texture is a little coriaceous. The petiole reaches 20 millimeters. The 
secondary nerves arise at much more obtuse angles of divergence, and are 
less approximate than those of the other species here described. The tertiary 
nerves are merged in a network (see Fig. 1a, magnified), which is richly 
meshed, being comparatively prominent. As the meshes of the highest order 
are open, the network bears the type of that of the Proteaceae, particularly 
of Lomatia. 

Locality and Sorizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship); ironstone shale from Newer Leads (stanniferous), under basalt. 



Lomatia Gotderi, ap. nov. 

Plate XI, Figs. 16, 15a. 

Sp. Char. — L. foliis subcoriaceis, breviter petiolatis, lineari-lanceolatis 
utrinque acuminatis, margine adpresse serrulatis ; nervatione brochidodroma ; 
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nervo primario basi prominente, apicem versus tenui ; nervis secundariis sub- 
angulis acutis arcuatim orientibus, marginem adscendentibus, inter se 
conjunctis ; tertiariis vix conspicuis. 

Obs. — Closely related to Lomatia aqueivsis^ Sap. var. gracilis. But our 
species possesses more approximate secondary nerves, its teeth being turned 
more towards the apex of the leaf. The nervation, represented in Eig. 15a, 
magnified, is almost equal to that of the named species from the Tertiary 
Elora of Provence. The texture seems to have been less firm. 

In the American Tertiary Flora, Lomatia microphyllaj Lesq., may be 
considered analogous to our species, from which it only deviates by the entire 
borders of its h^af . 

Locality and ILorizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship); ironstone shale from Newer Leads (stanniferous), under basalt. 



Lomatia castanejefolia, sp. nov. 

Plate XII, Figs. 2, 2a, 3. 

Sp. Char. — L. foliis coriaceis, anguste elongato-lanceolatis, apice longe 
acuminatis, margine remote spinuloso-dentatis ; Jiervatione mixta, craspedo 
droma et brochidodroma ; nervo primario prominente, apicem versus attenuate ; 
nervis secundariis tenuibus, subangulis 50-60° orientibus, subflexuosis apice 
ramosis partim inter se conjunctis; nervis tertiariis tenuissimis, ramosis 
dictyodromis ; reticulo valde evoluto, aperto. 

Obs. — A very peculiar leaf which bears strikingly the facies of 
Lomatia, though by its shape and its craspedodrome secondary nerves we are 
reminded of Oastanea. But in the formation of the network, it essentially 
deviates from the latter by the open nervules (see Fig. 2a, magnified), and 
agrees with the leaves of Proteaceae. Among these it is characterised by its 
mixed nervation. Of the species of this order here described, only those of 
Banksia exhibit the same type of nervation, the latter possessing secondary 
nerves which are alternately brochidodrome and craspedodrome. Our fossil, 
however, is easily distinguishable from Banksia by the teeth of its borders, 
and by the facies of its network. 

Ua 67—88 U 
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Lomatia Scottii^ Lesq. sp. (Myrica Scottiii Lesq.), from the American 
Tertiary, might correspond to the above described species. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay from the Old Rose Valley Lead, on the Main Vegetable Creek 
Lead, Emmaville (Vegetable Creek Township). 

LOMATA EVANSII, fip. nOV. 

Plate XII, Figs. 6, 6a. 

Sp. Char. — L. foliis coriaceis petiolatis, oblongis basi acutis, margine 
spinulosodentatis ; nervatione brochidodroma ; nervo primario prominente 
recto; nervis secundariis subangulis 30-40° orientibus, approximatis, tenuibns, 
flexuosis, ramosis, inter se conjunctis ; nervis tertiariis abbreviatis, subangulis 
variis insertis, rete macrosynammatum prominens formantibus. 

Obs. — Agrees regarding texture and margin with the larger number of 
the describeds pecies of Lomatia ; but differs from them by the following 
characters : — The form of the lamina is almost elliptical-oblong, and narrowed 
towards its ends. The secondary nerves being approximate, branch off almost 
immediately on leaving their point of divergence. They diverge from the 
primary nerve at very acute angles, forming congregated loops. The network 
is lax-meshed and prominent. The meshes of the highest order are open, as 
represented in Fig. 6a, magnified. Relating to this character it may be 
remarked that the finest network being very incompletely preserved on the 
fossil, is visible on one spot only. Amongst living species, Lomatia illidfolia^ 
R. Brown ; among fossil ones, L. helicioidesy Sap. sp., might be considered as 
bearing a closer relationship to our species, but both the abovenamed eihibit 
borders different from those of our own. 

Locality and Horizon. — Between Hill and Watson's shafts from the 
Old Rose Valley Lead, on the Main Vegetable Creek Deep Lead, Emmaville 
(Vegetable Creek Township). 

Genua BANKSIA. 

Obs. — ^The leaves of seven fossil species of this genus, confined to 
Australia at the present time, have been so far found in the beds of Vegetable 
Creek. The leaves of Banksia are eminently characterised by a coriaceous, 
often stiffly, firm texture, a more or less thickened margin^ parallel to which 
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runs a nerve, a mixed nervation, combining both the craspedodrome and 
brochidodrome type, by approximate secondary nerves, and a minutely-meshed 
network. Moreover, the leaves of the living Bankaia are always more or less 
truncate, or at least roundly-obtuse on their apex. Respecting the above 
characters, the leaves of the fossil JSankaice of Australia perfectly agree with 
those of the recent ones, excepting the last specified character. 

Among the species described here, only one, Banjcsia Cafnpbelli, 
possesses leaves being broad and obtuse on their apex; the other species 
exhibit leaves, the laminaB of which are narrowed gradually towards the apex; 
they are therefore analogous to the Bankda species of the European Tertiary 
Flora, which have mostly leaves gradually narrowed towards their apex. 

Banksia Lawsoni, sp. nov. 

Plate XIII, Figs. 1, la. 

Sp. Char. — B. foliis coriaceis, breviter petiolatis, elliptico-oblongis, 
utrinque paullo angustatis, margine integerrimis ; nervatione dictyodroma; 
nervo primario valido, recto; nervis secundariis tenuissimis approximatis 
parallelis, apice ramosis ; nervis tertiariis brevissimis dictyodromis, rete 
microsynammato prominente. 

Oba. — ^The petiole is 5 millimeters long ; the oblong lamina is rapidly 
decreasing towards the base, and there barely acute, but towards the apex 
apparently narrowed. The borders are untoothed, sharply prominent, like 
those of leaves, especially of Banksia^ to which a firm, coriaceous texture is 
due, and where the borders are thickened by a cartilaginous nerve. The 
primary nerve being comparatively strong and prominent, sends out numerous 
secondary nerves. They diverge at rather acute angles, are thin and approxi- 
mate. E;especting their appearance near the margin, they anastomose, forming 
fine loops, which are discernible only on a few spots of the leaf. The tertiary 
nerves are much shortened, and lose themselves at once in a network which 
evidently bears the type of that of Bankaia^ especially of B. integrifolia^ B. 
aerrata, &c., being minutely meshed, but sharply prominent. Amongst the 
fossil species hitherto described, ours is nearest related to Banksia DeikeanUy 
Heer, from the Tertiary Elora of Switzerland ; but different from that just 
named by the secondary nerves being more approximate, and sent out at a 
little more obtuse angles of divergence. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 
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Banksia PooLn, sp. nov. 

Plate XIII, Figs. 2, 2a. 

Sp. Char. — B. foliis coriaceis oblongis (?) basi angustatis, margino 
minute spinuloso-denticulatis; nervatione mixta, brochido — et craspedodroma; 
nervo primario valido ; nervis secundariis tenuibus approximatis parallelis sub 
angulis 60-70° orientibus, subflexuosis, apice ramosis; nervis tertiariis axi 
folii longitudinali parallelis, flexuosis, ramosis, inter se conjunctis; rete 
distincto, maculis subtetragonis. 

Obs. — ^We have before us only a mere fragment of the leaf, represented 
in Fig. 2, yet showing all the characters of the leaves met with in Banksia. 
The species to which it pertains differs from the preceding one by its toothed 
borders by its secondary nerves, which are somewhat less thin, and produce 
loops near the margin, as well as by the tertiary nerves, which run in a 
longitudinal direction. The latter nerves and the network are represented in 
Fig. 2a, magnified. 

The type of the prominent network agrees with that of several BanksuB^ 
of which I especially selected by way of comparison B. littoraliSy R. Brown. 

Locality. — Vegetable Creek. 



Banksia Hovelli, sp. nov: 

Plate XII, Figs. 13, 13a, 14, 14a. 

Sp. Char. — B. foliis coriaceis petiolatis, oblongo-lanceolatis, basi et 
apice attenuatis, marginespinuloso-serratis; nervatione mixta; nervo primario 
prominente recto ; nervis secundariis subangulis 50-60° orientibus, tenuibus, 
arcuatis, approximatis, subparallelis, apice ramosis, partim laqueos marginales 
f ormantibus, partim ad sinus tendentibus et craspedodromis ; nervis tertiariis 
abbreviatis dictyodromis ; rete microsynammate prominente. 

Obs. — Fig. 14 represents the top of a branchlet exhibiting three 
alternate leaves, and Fig. 13 a single leaf, showing a well-preserved nervation. 
The terminal bud is partly covered by the petiole of the uppermost leaf. The 
leaves being approximate, like those of all BanksicBy are similar to those of 
Banksia collina^ B. Brown, respecting texture, form, and nervation ; but the 
former are more narrowed towards the apex, and their secondary nerves are 
more curved. The described leaves differ from those of the preceding species 
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by their more sharply-tootlied borders, by their somewhat stronger and 
prominent secondary nerves, and by their tertiary ones, which do not run in 
a longitudinal direction. The branchlets of the secondary nerves partly reach 
the teeth-sinus, and partly form the marginal nerve by their anastomosation, 
a character evidently exhibited by Banksia collina^ B. (Btnula^ and B. serrata. 
The living species named show also secondary nerves terminating in teeth. 
The network, represented in Eig. 13a (magnified) is not less developed than 
that of the preceding species. Fig. 14a (magnified) shows the branching of 
the secondary nerves which are divided into craspedodrome and marginal 
branchlets. 

Locality and Horizmi, — Old Rose Valley Lead, with the preceding. 

Banksia mtric^folia, sp. nov. 

Plate XIII, Figs. 3, 3a. 

Sp. Cliar. — B. foliis coriaceis, lineari-lanceolatis, apice acuminatis, 
margine spinoso-serratis ; nervatione brochido-crospedodroma ; nervo primario 
valido, prominente ; nervis secundariis subangulis 65-75° orientibus, tenuibus 
flexuosis approximatis ; nervis tertiariis axi folii longitudinali fere parallelis, 
flexuosis dictyodromis ; rete microsynammato. 

Obs. — Corresponds to Banksia oblongata^ Cav., respecting the teeth of 
the margin being approximate and curved towards the apex, as well as the 
network, which is tender and richly developed (see Fig. 3a, enlarged) . But 
it differs from this living species by the leaves being narrowed towards the 
apex, and it approaches Banksia parschlugianay Ett., from the European 
Tertiary Flora in the same character. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 

Banksia lancifolia, sp. nov. 

Plate XII, Figs. 15, 15a. 

Sp. Char. — B. foliis petiolatis coriaceis, anguste lanceolatis, basi 
acutis, apicem versus sensim attenuatis, margine spinoso-serratis ; nervatione 
brochido-craspedodroma ; nervo primario valido, prominente; nervis secun- 
dariis subangulis 55-65° orientibus, tenuibus subarcuatis, approximatis; 
nervis tertiariis rectangularibus, dictyodromis; rete microsynammato 
tenerrimo." 
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Ohs. — ^Differs from the preceding species only by its leaf being still 
more narrowed towards the apex, and by mostly rectangular tertiary nerves, 
which lose themselves in a more tender network, as represented in Fig. 16a, 
magnified. In respect to most of the characters, particularly to the leaf 
being much narrowed towards the apex, this species approaches nearer to the 
JBank&kB of the European Tertiary Elora, especially to £. Ungeri, Ett. 
than the preceding one. 

Locality and Sorizan. — Old Rose Valley Lead, with the preceding. 



Banksia Blaxlandi, ap. nav. 

Plate Xn, Figs. 12, 12a and b. 

Sp. Char. — B. foliis breviter petiolatis rigidis, lanceolatis utrinque 
angustatis, margine spinoso-dentatis ; nervatione brochidodroma ; nervo pri- 
mario prominente apicem versus attenuate; nervis secundariis sub angulis 
25-35° egredientibus, tenuibus; nervis tertiariis in rete microsynammato 
dissolutis vix conspicuis. 

Obs. — ^The leaf before us can only be best compared to leaves of Bcmkaia. 
Its carbonaceous substance, as well as its deep impression on the matrix, 
indicates a very firm and stiff consistence. Its shape is lanceolate, gradually 
narrowed into a short petiole, as well as towards the apex, the latter being 
incomplete on the fossil. The borders are toothed and thickened, and their 
teeth spinous. It should be stated from a part of the margin being well 
preserved, that the spinules are bent backwards or towards the under surface 
of the leaf ; therefore their points are hidden in the matrix, whilst their bases, 
or at least their impressions, are plainly visible. The nervation exhibits 
a primary and little prominent nerve according to the thick substance of the 
leaf, and thinned towards the apex. The secondary nerves, diverging from 
the primary one at acute angles, are thin, and branch close to the borders. 
They form loops which are imited to a marginal nerve, as represented in Pig. 
12b, this being a distinguishing character of Banksia. Both tertiary nerves 
and network are incompletely preserved, and Fig. 12a (enlarged) has been 
made from one portion of the fossil only. The described fossil is very similar 
to the leaves of Banksia australiSy R. Brown ; but it also resembles those of 
Hakea^ as, for example, H. florida^ R. Brown. The latter, however, is 
founded upon a more distant relationship only, and accordingly our species is 
easily to be distinguished from the Hakea by its marginal nerve, its fine 
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network, and numerous teeth. Among the fossil FroteacesB hitherto 
described, Hakea pseudonitida, Ett., in some degree approaches our species, 
but deviates from it by characters above enumerated. 

Locality and Sorizon. — Old Rose Valley Lead, with the preceding. 



Banksia Campbelli, 9p. nav. 

Plate XIII, Figs. 4, 4a. 

Sp. Char. — B. foliis rigide coriaceis, anguste lanceolatis basim versus 
angustatis, apice obtusiusculis, margine spinuloso-dentatis ; nervatione 
brochidodroma ; nervo primario prominente, apicem versus attenuate ; nervis 
secundariis tenuissimis sub angulis 75-80° orientibus ; nervis tertiariis tenu- 
issimis in rete vix conspicuo dissolutis. 

Obs. — This species is easily to be distinguished from the preceding ones 
by its pretty obtuse leaf. Its borders are more strikingly thickened and 
toothed by cartilaginous teeth, the impressions of which are very distinct. 
The nervation, represented in Eig. 4iA (magnified), is only visible through a 
strong glass applied in a suitable light, as, unfortunately, the nervation of 
the fossil has been spoiled by rubbing. 

Locality and Horizon.— OlA, B/Ose Valley Lead, with the preceding. 



DrYANDRA PR.EF0RM0SA, Sp. nOV. 
Plate XII, Figs. 16, 16a, 17. 

Sp. Char. — D. foliis coriaceis, linearibus^ pinnatipartitis, lobis breve 
ellipticis vel ovatis, apice obtusiusculo muticis, integerrimis ; nervatione 
camptodroma ; nervo primario valido ; nervis secundariis tenuissimis angulo 
subrecto exeuntibus approximatis, parallelis, inter se conjimctis ; nervis 
tertiariis brevissimis, vix conspicuis. 

Obi. — Very similar to Drya^dra formosa^ R. Brown, yet deviating 
from it by the more obtuse lobes of its leaf and by its secondary nerves, 
which are more numerous and approximate. The lobes are somewhat curved 
towards the apex, and their ends bear a minute thickening. The latter seems 
to correspond to a spinula, only the base of which is visible, whilst its apex 
is recurved and hidden, an appearance we have already met with in the 
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stronger spinulas of the preceding species, especially of ILakea and Lomatia. 
Fig. 16a, magnified, represents the nervation of the lobes which agrees with 
that of Dryandra and Banksia in general. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding. 

Dryandra Benthami, ap. nov. 

Plate XIII, Figs. 5, 5a. 

Sp. Char. — D. foliis rigide coriaceis, linearibus, pinnatifidis, lobis late 
ovatis, obtusis, integerrimis ; nervatione dictyodroma ; nervo primario valido ; 
nervis secundariis angulo subrecto exeuntibus, tenuissimis flexuosis vix con- 
spicius, dictyodromis ; nervis tertiariis rete microsynammatum formantibus. 

Obs. — Only a small fragment of a leaf of this species has been 
collected at the abovenamed locality. It shows the most characteristic facies 
of a Dryandra leaf, being distinguishable even on a smaller fragment on 
account of the conformity of the lobes in all its parts. At all events the 
striking similarity of the fossil to the remains of Di^andra acuiiloba, Ett. 
from the Tertiary Beds of Bilin, is most remarkable. The leaves figured in 
the ** Fossile Flora von Bilin," PL XXXV, figs. 22 and 23, agree very closely 
indeed with the fossil from Vegetable Creek, represented in PI. XIII, fig. 5. 
By a superficial comparison one might be easily induced to take them as 
identical, but on closer examination we see that there are some points of 
difference to be found relating to nervation. The Australian fossil shows 
four very thin secondary nerves running from the primary one to each lobe of 
the leaf. The tertiary nerves immediately lose themselves in a very tender, 
minntely-meshed reticle (Pig. 5a, magnified), the finest meshes of which are 
open. Dryandra acutiloba likewise exhibits four, rarely three or five, second- 
ary nerves in each lobe of the leaf; but they are more prominent. The 
tertiary nerves being stronger, branch into a more lax meshed reticle, 
represented for comparison in Pig. 5b. Dryandra Benthami deviates from the 
preceding species only by its larger leaf, a smaller number of secondary 
nerves, and by its network being more developed. A spinula on the apex of 
the lobes seems to be wanting. I dedicate this species to the late George 
Bentham, the author of the master- work, ** Plora Australiensis," who also 
examined the above-mentioned fossil from Bilin, and consented to the inter- 
pretation as belonging to Dryandra. 

Locality and Horizon. — ^With the preceding species. 
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Gamopetalae. 

OLEACEjE. 
Olea Macintyrei, sp. nov. 

Plate XIII, Fig. 21. 

Sp. Char. — O.foliis coriaceis, lanceolato-oblongis, integerrimis, utrinque 
angustatis; nervatione camptodroma ; nervo primario prominente, recto, 
nervis secundariis subangulis 70-80° orientibus, arcuatis ; nervis tertiariis 
inconspicuis. 

Obs. — ^We may suppose by the appearance of this fossil a stiffly 
coriaceous leaf, the form of which is lanceolate and equally narrowed towards 
both pnds. The margin being sharply prominent, is untoothed, but rather 
undulate. Its nervation shows only a primary nerve, which is strongly 
prominent till the half length of the lamina, and some craspedodrome 
secondary nerves, which are scarcely prominent, at rather acute angles of 
divergence, and 6 millimeters distant from one another. Tertiary nerves are 
not visible. I compared this fossil to the leaves of Olea apetala^ Vahl, 
living in New Zealand and Norfolk Island, and I found a striking likeness to 
exist between both. Tertiary nerves are also not visible on the living species. 
There seems to exist only one dijfference between that and the fossil species, 
namely, that the form of the leaf is more elliptical, and its apex obtuse on the 
former, whilst on the latter the form of the leaf is lanceolate and its apex 
acute. 

Locality and ILorizon. — ^Witherden's Tunnel, Two-mile, on Vegetable 
Creek Main Deep Lead, near Emmaville (Vegetable Creek Township) ; 
carbonaceous clay under basalt. 



APOCYNACE^. 
Apocynophyllum Kingii, sp. nov. 

Plate XIII, Fig. 10. 

Sp. Char. — A. foliis subcoriaceis, petiolatis, oblongis, basi angustatis, 
margine integerrimis ; nervatione camptodroma ; nervo primario valido, 
prominente recto; neivis secundariis subangulis 80-90° orientibus, pro- 
minentibus, arcuato-flexuosis, ramosis inter se conjunctis; nervis tertiariis 
parce evolutis rectangularibus, ramosis inter se conjunctis rete macrosynam- 
matum formantibus. 

lla 67—88 X 
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recurved. The nervation shows a comparatively strong primary nerve, being 
straight and prominent at apex, and almost regular secondary ones which run 
rather straight near the margin. It seems that they anastomose here by 
loops, yet the latter are scarcely discernible. 

Apocynophyllum parvifoUum, Ett., of the Fossil Flora of Haering^ 
possesses similar leaves. In addition, A. stenophyllum^ Ung., A. elongcUum, 
Heer, and A. attenuatum, Heer, are worthy of remark, as being analogous to 
the fossil in the European Tertiary Flora. But our fossil is different from all 
the species named by the thick substance of its leaf and the obtuse ends of 
its lamina. 

Locality and Sorizon. — Witherden's Tunnel, Two-mile, on Vegetable 
Creek, Main Deep Lead ; brown carbonaceous clay, below basalt. 

Genua APOCYNOCARPUM. 

Oen. Char. — Folliculis compressis, anguste lanceolatis, utrinque 
acuminatis. 

Apocynocarpum sulcatum, sp. nov. 

Plate XIII, Fig. 11. 

Sp. Char. — A. folliculis lineari-lanceolatis, longitudinaliter sulcatis, 
leviter curvatis. 

Obs. — FoUiculous, resembling the fruits of Apocynum, Nerium^ and 
other Apocynero. Our fossil fruit is linear-lanceolate, compressed, and striated 
in its length by three narrow furrows. Another specimen of a fruit is to be 
seen associated with it on the same matrix, which seems to appertain to a larger 
specimen of the same species. But the latter is less well-preserved than the 
former, and, therefore, not figured here. 

Locality and Horizon. — ^Witherden's Tunnel, with the preceding 
species. 

ASPLBIFOLIJE. 
Trachyphyllum myosotinum, sp. nov. 

Plate XIII, Figs. 19, 19a. 

Sp. Char. — T. foliis conferte tuberculatis, breviter petiolatis, anguste 
lanceolatis utrinque acuminatis, integerrimis ; nervatione brochidodroma ; 
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nervo primario debili, recto, excurrente ; nervis secundariis angulis acutis 
egredientibus, tenuissimis parallelis ; nervo margmali inter se conjunctis, 

Obs. — A small lanceolate leaf, almost equally narrowed towards both 
its ends, entire, and of a more tender consistence. Its surface is densely 
covered with minute nodules (see Fig. 9a, magnified), at all events appendages 
of the epidermis. The primary nerve is almost fine, straight, excurrent. The 
secondary nerves, visible only on parts of the fossil, are very thin, and joined 
by a somewhat undulate marginal nerve. No traces of tertiary nerves are 
perceptible. 

This is a peculiar leaf, which bears the form and texture of some 
Myoporineae, but especially the qualities of the ei)idermis and the nervation 
of MyosoliSi and of other Borragineae. We presume that it might be best 
classed in the latter order, which is also represented in Australia in the Flora 
of the present epoch. 

Locality and Horizon — Old Rose Valley Lead, with many of the 
preceding species. 

Trachyphtllum obtusum, 8p. nov. 

Plate XIII, Figs. 18, 18a. 

Sp. Char. — T. foliis confertissime granulosis, coriaceis, oblongo- 
lanceolatis, apice obtusis, basem versus angustatis, margine integerrimis ; 
nervatione camptodroma; nervo primario debili, recto, infra apicem evanescente; 
nervis secundariis tenuissimis vix conspicuis. 

Obs. — Another lanceolate leaf, obtuse on the apex, narrowed towards 
the base, coriaceous, and exhibiting an epidermical structure like that of the 
preceding species. Its surface shows the very same minute nodules, but they 
are closer together and less prominent than those of the former one (see 
Fig. 18a, magnified) . The primary nerve is a little prominent only at base, 
straight, thinned in its course towards the apex, which it does not reach. The 
secondary nerves are very thin, only their traces being most discernible. I 
take this fossil likewise as an asperifolian leaf, and have now to remark that 
in calling it Trachyphylluniy I do not refer it to the Borragineae (Asperifolise 
in the stricter sense) only, but also to the closely-related Cordiacese, and that 
I reserve the closer determination of the genus for future investigation. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding 
species. 
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MYBSINE^. 
Mybsine Stokesh, sp. nav. 

Plate XIII, Fig. 20. 

Sp. Char. — ^M. foliis subcoriaceis, oblongis, basi angustatis, integerri- 
mis, acuminatis; nervatione camptodroma ; nervo primario distincto recto; 
nervis secundariis numerosis, subangulis variis acutis orientibus, tenuibus 
flexiiosis ramosis ; nervis tertiariis tenuissimis, ramosis, inter se conjunctis ; 
rete macrosynammatum formantibus. 

Oba. — ^This species is very similar to Myrsine Endymionia, XJng., from 
the Fossil Flora of Radoboj j ; but it differs from the latter species by the 
base of its leaf being less narrowed, by its more protruded apex, and by the 
secondary nerves which diverge from the primary one at varying angles- 
Myrsine salidfoliayDe Cand., might be considered an analogous species of the 
living Flora. 

Locality and Sorizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship); ironstone shale from Newer Lead, below basalt. 



SAPOTACE^. 
Sapotacites Forresti, ap. nov. 

Plate XIII, Fig. 12. 

Sp. Char. — S. foliis lanceolato-oblongis, coriaceis, integerrimis, apice 
rotundatis, basi angustatis ; nervatione camptodroma ; nervo primario valido, 
apicem versus valde attenuato, recto ; nervis secundariis tenuissimis vix 
conspicuis. 

Obs. — Very closely corresponding to Sapotacites sideroxyloidea, Ett. 
a species widely spread in the European Tertiary Flora, having been dis- 
covered in Haering, Sagor, Sotzka, Leoben, and many other localities. But, 
it differs from the abovenamed species by the secondary nerves, which are 
more distant to one another. Only traces of the network are perceptible, and 
one may conjecture from those that the network was very fine. 

Locality and Sorizon. — Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; 
carbonaceous clay, under basalt. 
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Sapotacites Httnth, sp. nov. 

Plate XIII, Figs. 13, 13a. 

Sp. Char. — S. foliis anguste oblongis, petiolatis coriaceis integerrimis, 
basim et apicem versus angustatis ; nervatione camptodroma ; nervo primario 
distincto recto ; nervis secundariis tenuissimis, subangulis 40-50° orientibus ; 
nervis tertiariis vix conspicuis. 

Obs. — ^This resembles Sapotacites lanceolatus, Ett., from the Tertiary 
beds of Haering and Sagor, but diflfers from it by the secondary nerves 
which exhibit a few other characters, represented in Fig. 13. The net-work 
is very fine, and resembles that of many Sapotaceae. It is represented in 
Pig. 13a, magnified. The specimen from which the latter figure is taken 
is smaller than that of the former figure, and incomplete on its apex, but 
both are identical regarding the essential characters of the species. 

Locality and Sorizon. — With the preceding species. 

DialypetalflB. 

ABALIACEj^. 
Abalia Ebeelingh, sp. nov. 

Plate Xin, Fig. 26. 

« 

Sp. Char. — ^A. folii segmentis profunde partitis, laciniis subangulis 
acutissimis inter se divergentibus, majoribus basi contractis integerrimis, 
minoribus basi dilatatis; nervis secundariis laciniarum tenuibus flexuosis, 
subangulis 40-50° orientibus. 

Obs. — ^The fossil represented in Fig. 26 doubtless belongs to a segment 
of the pinnatisect leaf of an Aralia. The segments which are on one and 
the same side diverge from one another at very acute angles (of barely 5°), or 
they run almost parallel to one another. The form of sinus which the segment 
define are, therefore, almost linear. The main segments or larger lobes are 
cuneately narrowed at their base, and are entire there. The smaller lateral 
lobes exhibit a broad base, which is likewise untoothed. The segments and 
their primary nerves diverge from the main primary nerve of the leaf at 
angles of 40° to 50°. The secondary nerves being thin and somewhat flexuous, 
are at the same angles of divergence. Only traces of the narrowly-meshed 
network are discernible. The texture of the leaf was coriaceous. 
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Respecting the above characters, our species is allied partly to Aralia 
muUifida^ Sap., from the Tertiary Flora of the Provence, partly to the living 
A. elegana, Hort. Par., from Grenada, to which Saporta compared his already 
named species. But the distinguishing character of our species is, that the 
segments of leaf are more turned towards the apex, and that the intermedial 
sinus are very narrow. 

Locality and lEorizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old llose Valley Lead, on the Main Vegetable Creek Deep 
Lead, near Enmiavillc (Vegetable Creek Township). 



Abalia prisca, sp. nov. 

Plate XIII, Figs. 23, 24. 

Sp. Char. — A. foliis coriaceis, petiolatis, profunde palmato-septemlo- 
batis, lobis valde angustis, longis, integris ; nervatione actinodroma ; nervis 
primariis validis, subangulo 30° inter se divergentibus ; nervis secundariis 
tenuibus, subangulis 60-70° orientibus, arcuatis, simplicibus ; nervis tertiariis 
e primariis angulo recto, e secundariis extus angulis, acutis egredientibus, 
dictyodromis. 

Obs. — ^Two fragments of leaves of this species are before us. They 
offer characters in some measure complemental. Fig. 2? shows a fragment of 
a large palmatisect leaf, with its base. Only two of the seven lobes, as well 
as their strong primary nerves, are partly preserved. The base of the leaf 
shows a fragment of a thick petiole and seven primary nerves diverging from 
one another at pretty acute angles. By completing the shape of the leaf from 
its fragments, I find that the lobes are narrow, very long, and undivided. 
The nervation is partly preserved on the fragment. Fig. 24, belonging to a 
smaller leaf of the same species. Its primary nerves have the same acute 
angle of divergence. The secondary nerves, less acutely diverging, are fine 
and strongly curved along the borders. Tertiary nerves and reticulation only 
incompletely preserved. The former are at right angles to the primary nerve, 
and at oblique angles to the secondary. Fig. 23a (magnified) represents a 
part of the leaf exhibiting its network. 

Of the fossil Aralice^ as yet published, the following are allied to our 
species : Aralia primigenia, De la Harpc, respecting the long, narrow, and 
undivided lobes ; A. muWfida^ Sap., and A. dissect a, Lesq., relating to their 
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greater number ; one may finally add, A . Jorgenaeni^ Heer, from the beds of 
Unartok, as a species of the Arctic Tertiary Flora analogous to our own. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding 
species. 

Aralia Oxleyi, sp. nov. 

Plate XIII, Fig. 25. 

Sp. Char. — A. foliis coriaceis, palmato-lobatis, lobis inaequalibus, 
oblongis, basi contracta integerrimis, sub angulis acutis inter se divergentibus ; 
nervatione actinodroma ; nervis primariis laborum validis ; nervis secundariis 
tenuissimis, sub angulis 50-60° insertis. 

Obs. — The fossil, Fig. 25, belongs likewise to an Aralia. Very pro- 
bably this was flve-lobed ; accordingly one should suppose that our fossil 
exhibits the middle lobe and the two lateral lobes of one and the same side. 
The lobes are not equal to one another ; the exterior lateral lobe is at least 
smaller. All are somewhat narrowed at their base, and are entire there. The 
sinus has narrow angles of divergence, 20° to 30°. The strong primary nerves 
send out very thin secondary ones, being preserved only on a part of the first 
lateral lobe. The network is obsolete. 

Relating to the breadth of the lobes, this species reminds us of Aralia 
grcenlandicay Heer, and taking the number of lobes into consideration one 
might find the A. primigenia^ De la Harpe, to be an analogous species. But 
the former species possesses three-lobed leaves, and the latter much narrower 
lobes. 

Locality and Horizon. — Old Rose Valley Lead, with the preceding 
species. 

Aealia elsmoreana, ap. nov. 

Sp. Char. — A. foliis palmato-lobatis (?) ; nervatione actinodroma; nervis 
primariis validis, subangulis 30-35° inter se divergentibus ; nervis secundariis 
subangulis 55-65° orientibus, curvatis ramosis ; nervis tertiariis c primariis 
sngulo subrecto, e secundariis angulis acutis variis egredientibus inter se 
onjunctis rete macrosynammatum formantibus. 

Obs. — A fragment of a large leaf being most probably palmatilobed, 
and plainly exhibiting the nervation of an Aralia, has been found at the 
abovenamed locality. It shows three almost equally strong primary nerves, 
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which diverge from one another at very acute angles. The primary nerve, 
which is slightly stronger than the other two, might be considered the main 
or middle nerve of the leaf. Only the latter two, closest to the middle nerve, 
are preserved. They are, immediately after leaving their point of departure, 
but a little distant from the latter. Being divergently curved in their course, 
they rapidly gain greater distances from it. It is a distinguishing character 
that they fork above the base. The latter is especially common to Aralia 
leaves, for instance, to A. quinqtiepartitay Lesq. (Cretaceous Mora, I, 1874, 
PI. XV, fig. 6), and A. Sapor tanay Lesq. (Cretaceous Flora, II, 1883, PI. IX, 
figs. 1, 2). The slight divergence of the primary nerves at base indicates that 
there may have been some more of this order, in all from seven to nine. The 
secondary nerves being sharply prominent, are strongly curved, and those 
which come from the main primary nerve distant from one another about 2 
centimeters. The tertiary nerves diverge from the primary at almost right 
angles, and are prominent ; but those which come from the outer side of the 
secondary nerves diverge at varyingly acute angles. Through anastomosis 
they form a lax network, consisting of irregular-edged meshes. All the 
above characters agree well with those of Aralia^ for example, A. diaaecta^ 
Lesq,, of the North- American Tertiary Flora. 

Locality and Sorizon. — Newstead, near Elsmore, in concretionary 
ironstone (earthy limonite), associated with basalt. 



LOBANTEAGEJE. 
LoRANTHUS Kenned Yi, ap. nov. 

Plate XIII, Fig. 17. 

Sp. Char. — L. foliis coriaceis, brevissime petiolatis ovatis, utrinque 
obtusiusculis, integerrimis ; nervatione hyphodroma ; nervo primario crassi- 
usculo, recto infra apicem evanescente ; nervis secundariis vix conspicuis, 
basilaribus tenuissimis, angulis acutis orientibus. 

Obs. — A small narrowly ovate leaf, which possesses a very short, thick 
petiole, an entire margin, and a firm, coriaceous texture. Its lamina is only 
a little narrowed towards both ends, and there somewhat obtuse. The 
primary nerve is comparatively thick, but disappears after its reaching the 
upper third of the lamina. Secondary nerves being very fine, at acute 
angles to the primary onci and flexuous, are only disceirnible at the bas^. I 
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compare this leaf -fossil to the leaves of Loranthua myrtifoliiAS^ Cunningh., 
and L. celastroidea, Sieb., both living in Australia. It is remarkable that the 
charact/ers of the fossil species now described are exactly distributed in the 
named species of the present Flora. The first of them exhibits the short petiole 
and the very thin secondary nerves, the second shows the thick primary nerve 
disappearing below the apex, whilst the coriaceous texture and the obtusely 
ovate shape of the leaf arc common to both. (Sec Ettingshausen, Blattskeletc 
der Loranthaccen, Denksch. K. Akad. Wisscnsch. Wien, vol. xxxii, PL III, 
figs. 21, 22 ; PI. IX, figs. 7-9). 

Locality. — ^Vegetable Creek. 



SAXIFBAOACEJE. 
Callicoma primjeva, sp. nov. 

Plate XIII, Fig. 22. 

Sp. Char. — C. foliis petiolatis subcoriaceis, oblongis, basi acutis, apice 
acuminatis, margine grosse serratis ; nervatione craspedodroma ; nervo 
primario distincto, prominente recto ; nervis secundariis crebris subarcuatis, 
simplicibus vel apice furcatis ; nervis tertiariis tenuissimis vix conspicuis. 

Obs. — Corresponds perfectly to Callicoma pannonica, Ung. (Sylloge 
Plant. Poss. iii, PI. XIII, fig. 1), from the Tertiary Flora of Eperies, 
Austro-Hungary. The petiole reaches the length of one centimeter. The 
carbonaceous substance, partly adhering to the fossil, indicates a somewhat 
firm, almost coriaceous texture. The lamina of the leaf is oblong, rapidly 
narrowing towards the apex. The teeth on the borders are sharply prominent. 
The secondary nerves reaching the teeth are approximate, and often branched 
towards the margin. Their branchlets run towards the teeth-sinus like those 
of the living Australian Callicoma serratifoliay Andr. The tertiary nerves 
are very thin, and at acute angles to the secondary ones. But they are not 
approximate, and by this character our fossil leaf deviates from the similar 
leaves of some species of Quercus. Relating to the essential leaf characters, 
our species agrees very well indeed with the species of the Tertiary of Europe 
just named ; and according to this, perhaps, both may be considered identical. 
As, however, our fossil exhibits a slight difference in the form of its lamina 
being less lanceolate and less narrowed towards the apex than the C. 
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pannonicay both fossil species may be separated from each other, until future 
investigations may point out sufficient arguments for their imion. The 
nearest related living species is the already mentioned Callicoma serratifolia. 

Locality. — Vegetable Creek. 



Ceratopetalum Macdonaldi, sp. nov. 

Plate XIII, Figs. 14, U a. 

Sp. Char. — C. foliis simplicibus, petiolatis coriaceis lanceolatis, acum- 
inatis minute argute calloseque serratis; nervatione dictyodroma; nervo 
primario distincto, recto, apicem versus tenui ; nervis secundariis subangulis 
70-85° orientibus, numerosis, tenuibus, valde approximatis, flexuosis, ramosis ; 
nervis tertiariis abbrcviatis ramosis ; rete microsynammatum f ormantibus. 

Ob8. — The leaves are coriaceous, varying from broad to narrow-lanceo- 
late. Relating to the form of their ends, they narrow varyingly at base and 
gradually towards the apex. The borders are sharply toothed, the teeth being 
minute and cartilaginous. The nervation shows a straight primary nerve, 
being only prominent at base and much thinned in its course towards the 
apex. The secondary nerves, diverging at scarcely acute angles, are 
numerous, approximate, thin, and somewhat flexuous and branched near to 
their ends. Their marginal branchlets, reaching the teeth-sinus, terminate 
there, thickened like those of Ceratopetalum. The tertiary nerves, being very 
fine, lose themselves in a minutely meshed network immediately after leaving 
their point of divergence. (See Fig. 14a, magnified.) 

Our species is allied to Ceratopetalum bilinicum, Ett. (Fossil Flora of 
Bilin., iii, PI. XL, figs. 26, 30, 31), from which it deviates by its more 
approximate secondary nerves, diverging at more obtuse angles. 

Locality and Sorizon. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; 
brown carbonaceous clay, under basalt. 



Ceratopelalum Gilesii, sp. nov. 

Plate XIII, Figs. 15, 16, 16a. 

Sp. Char. — C. foliolis sessilibus vel breviter petiolatis coriaceis, lanceo- 
latis subobliquis utrinque acuminatis, minute argute calloseque serratis; 
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nervatione dictyodroma ; nervo primario distincto, tenui, recto; nervis 
secundariis suhangulis 50-60® orientibus, approximatis, tenuibus, arcuatis, 
flexuosis, ramosis ; nervis tertiariis in reticulum dissolutis. 

01)8. — This species differs from the preceding species by its compound 
leaves. The leaflets are sessile or possess a short petiolule. Their form is 
lanceolate, slightly inequilateral, acuminate at both ends ; the borders are 
toothed, their teeth being minute, close, and thickened. The nervation is 
like that of the preceding species, yet its secondary nerves quit the primary 
one under more acute angles. (See Fig. 16a, magnified.) 

It corresponds exactly to Ceratopetalum gummiferuniy Smith, living in 
Australia, from which it only differs, perhaps, by its secondary nerves being 
more curved along the borders, whereby we suppose that the leaves are tri- 
foliate like those of the just mentioned species. 

Locality and Horizon. — With the preceding species. 



TILIACE^. 

El^ocarpus Muelleri, sp. nov. 

Plate XIV, Figs. 4, 5, 5a. 

Sp. Char. — E. fructibus drupaceis, putamine ovoideo, rugoso-sulcato, 
quinque-loculari, foliis ovatis, acuminatis, serratis ; nervatione brochidodroma ; 
nervo primario prominente, recto, excurrente ; nervis, secundariis suhangulis 
60-65° orientibus, distinctis, arcuatis, ramosis, 13-16°^ inter se remotis; 
nervis tertiariis e primario angulo subrecto, e secundariis extus angulo acuto 
egredientibus, inter se conjunctis, reticulum tenerrimum includentibus. 

Obs. — ^The fossil fruit of this species has been found at Elsmore. A 
specimen is represented in PI. XIV, fig. 4. Its shape is oval, and surface 
wrinkled, furrowed. There are three fine furrows visible on the free side, 
running from the base to the apex of the fruit in symmetrical distribution. 
The latter fact indicates the existence of five such furrows, which regularly 
divide the fruit into five parts. Two of these, laying on the opposite side, 
adhere to the matrix of the fossil and are consequently invisible. I have 
described and figured a similar fruit from the Tertiary Elora of Tasmania 
(Contributions, etc.. Part I, PL VI, figs. 9-12), but its shape is narrower 
towards both ends, and its furrows are less prominent than on the above- 
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described fossil. According to this difference these fruits cannot belong to 
the same species, though both are comparable only to the fruit-stones of 
EUeocarpua spJuericus^ (Jaertn., which likewise is divided into equal pieces 
corresponding to its five seed-receptacles. 

The leaf, PL XIV, fig. 5, from Vegetable Creek, agrees so entirely with 
leaves of MaocarpuSj especially with those of S. Cummingii, that scarcely any 
doubt need arise on the question as to whether it should be united with the 
above fruit from Elsmore or not. JElceocarpw Cummingii, H.B.V. (Ettings- 
hausen, Blattskelete der Dicotyledonen, PL LI, fig, 5), which is to be con- 
sidered most analogous to our fossil species, strikingly approaches it in texture, 
form, borders, and nervation of the leaf, the latter being represented in Pig. 
5a, enlarged. 

Amongst the species of the European Tertiary Plora, the following may 
be considered as the nearest related species : — JElaocarpus Albrechtiy Heer, 
the formation of the fruit, and E. europceuSy Ett., from the Possil Plora of 
Bilin, as regards the leaf. 

I named this species in honor of Baron Perdinand von Mueller, of 
Melbourne. 

Locality and Sorizon. — ^With the preceding species. And Newstead, 
near Elsmore ; in concretionary ironstone (earthy Umonite), associated with 
basalt. 

AGEBIN^. 
Acer subproductum, sp. nov. 

Plate XIV, Figs. 2, 2a, 3. 

Sp. Char. — A. foliis petiolatis,palmato-trilobatis, lobis insequalibus, lobo 
medio lateralibus longiore et latiore, valde producto, sinubus angulum acutum 
formantibus, margine remote dentatis ; nervatione actinodroma ; nervo medio 
prominente ; nervis basilaribus lateralibus cum priore angulos 40-4i6® inclu- 
dentibus; nervis secundariis subangulis 50-60° orientibus, arcuatis ascen- 
dentibus, craspedodromis ; nervis tertiariis e latere extemo secundariorum 
subangulis acutis egredientibus, inter se conjunctis ; rete microsynammato. 

Obs. — Corresponds in shape and nervation to the leaf to Acer triloba^ 
turn, A. Braun, var. productum. The network being very fine, is represented 
in Pig 2a, magnified. A species very closely allied to that just named, which 
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I called Acer mbtrilobatuniy lias been collected from the tertiary strata of Shag 
Point in New Zealand. The latter differs from the Australian species only 
by its secondary nerves, which quit the primary one at more acute angles of 
divergence, and by the lobes of its leaf being less diverged from one another. 

Locality and Sorizon. — Between Hill and Watson's shafts in white 
pipeclay, from the Old Rose Valley Lead (stanniferous), on the Main Vege- 
table Creek Deep Lead, Emmaville (Vegetable Creek Township). Newstead, 
near Elsmore ; in concretionary ironstone (earthy limonite), associated with 
basalt. 

ACEE SUBINTEGBILOBUM, ap. nOV. 
Plate XIV, Figs. 1, 1a. 

Sp. Char. — ^A. foliis longe petiolatis, palmato-trilobatis, lobis integer- 
rimis, acuminatus, lobis insequalibus, patentibus, lobo medio lateralibus 
longiore et latiore ; nervatione actinodroma ; nervis primariis lateralibus cum 
primario angulos 30-40° includentibus ; nervis secundariis paucis sub angulis 
acutis variis exeimtibus, tertiariis rectangularibus, ramosis, inter se con- 
junctis ; rete microsynammato. 

Oha. — ^Though I have strenuously endeavoured to class the maple-like 
leaf. Fig. 1, in another order than the Acerineae, I have not succeeded. I 
could not find any genus to which this fossil might belong, excepting Acer. 
The latter exhibits the most numerous, as well as the closest, analogies to our 
fossil in both the recent and fossil Mora. In the genus, Acer integrilobum, 
Web., from the European Tertiary Flora approaches nearest to the above- 
described species, its network being exactly like that of Acer, is represented 
in Fig. 1a, magnified. 

Locality and Sorizon. — Newstead, near Elsmore; in concretionary iron- 
stone (earthy limonite), associated with basalt. 



MALPiaSIA CEJE. 
Banisteriophyllum australiense, ap. nov. 

Plate XIV, Fig. 13. 

Sp. Char. — B. foliis coriaceis petiolatis, oblongo-lanceolatis, bascm 
angustatis, margine integerrimis ; nervatione camptodroma; nervo 
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primario valido; nervis secundariis subangulis 60-70° orientibus, promi- 
nentibus, arcuatis simplicibus ; nervis tertiariis tenuibus, e primario angulo 
recto, e latere externo secundariorum angulis acutis exeuntibus, transversim 
inter seconjunctis, 

Obs. — The fossil represented in Fig. 13 is a part of a leaf of considerable 
size, oblong-lanceolate, entire, and possessing a thick petiole. The texture is 
coriaceous. The nervation consists of a strong primary nerve, being 2 milli- 
metres bi-oad at base, and strongly prominent secondary nerves, which are 
curved along the margin, and diverge at rather acute angles. The thin tertiary 
nerves diverge from the primary one at almost right angles, and quit the outer 
side of the secondary ones at acute angles ; thus they run transverse to the 
leaf-axis. The network is not preserved. 

After a close examination and comparison of copious material, I have 
made at least a provisional determination of the fossil described here. Its 
characters, especially the transverse tertiary nerves, indicate the Malpighiacese, 
near to Banisteria. 

Locality and Horizon. — Watson's Starlight Claim, Tingha; carbon- 
aceous clay from Deep Lead (stanniferous), under basalt. 



Malpighiastrum Babbagei, sp. nov. 

Plate XIV, Fig. 14. 

Sp. Char. — ^M. foliis ovato-oblongis, coriaceis, integerrimis ; nervatione 
camptodroma; nervo primario prominente; nervis secundariis subangulis 
ii0-60° orientibus, curvatis, marginem adscendentibus, simplicibus ramosisque ; 
nervis tertiariis transversim conjunctis. 

Ob^. — This leaf shows the type of Malpighiacean leaves like that of 
the preceding species. Similar fossils from the European Tertiary Plora have 
been classed in the collective genus Malpighiastrum. We consequently follow 
that practice, until the further examination of more complete specimens may 
result in a more definite disclosure of the precise nature of the genus. 

Locality and Horizon. — Newstead, near Elsmore; in concretionary 
ironstone (earthy limonite), associated with basalt. 
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SAPINBACE^. 

SaPINDUS GoSSEI, Sp. 710V. 
Plate XIV, Figs. 15-17. 

Sp. Char. — S. foliolis ovato-lanceolatis vel lanceolatis, brevissime 
petiolatis, apice acuminatis, basi subobliquis, margine integerrimis ; nervatione 
camptodroma ; nervo primario prominente, recto excurrente; nervis secundariis 
subangulis 65-70° orientibus, tenuibus, subflexuosis, ramosis inter se con- 
junctis; nervis tertiariis subangulis acutis excuntibus, tenuissimis dictyo- 
dromis ; rete microsynammato valde evoluto. 

Obs.— The leaflet (PL XIV, Pig. 15) from Elsmore is very shortly 
petiolate and lanceolate, with an ovate base. A. second leaflet (here repre- 
sented in Fig. 17), from Vegetable Creek, is more oblong and inequilateral. 
The nervation, agreeing with that of SapinduSy is well preserved on a third 
specimen from Vegetable Creek, and represented in Fig. 16a, magnified. In 
the above-described characters this species most approaches the Sapindus 
dubiusj Ung. (see Heer, Tertiarflora der Schweiz, vol. iii, PI. LXX, figs. 9-11), 
from which one can only distinguish it by its short leaflets, and by its more 
developed network. Sapindus caudattis^ Lesq., from the American Tertiary 
Flora, may be considered closely allied to, and only diflfers from the Australian 
species by a thinner texture, and by its leaflets being abruptly narrowed into 
a long sharply-pointed acumen. 

Locality and Horizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale from the Newer Leads (stanniferous). Newstead, near 
Elsmore; in concretionary ironstone (earthy limonite), associated with basalt* 



CUPANITES SeLWYNI, Sp. ftOV. 
Plate XIV, Figs. 12, 12a. 

Sp. Char. — C. foliis coraceis, lanceolatis, basi acutis, apicem versus 
angustatis, margine undulato integerrimus ; nervatione camptodroma ; nervo 
primario valido, recto excurrente; nervis secundariis subangulis 70-86°, 
rarius subacutioribus orientibus, arcuatis, ramosis inter se conjunctis; nervis 
tertiariis tenuibus e primario sub angulo recto, e latere externo secundariorum 
subangulis acutis exeuntibus flexuosis, ramosis, inter se conjunctis ; rete 
valde evoluto. 
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the shape of its leaf, our species approaches the preceding one, from which it 
principally differs by its more tender texture and its thinner primary nerve. 

Locality and Horizon. — Dalton, near Gunning ; in hard, siliceous grit, 
reposing on Silurian rocks. 

El^eodendron subdegbnur, sp. nov. 

Plate XIV, Figs. 6, 6a. 

Sp. Char. — E. foliis coriaceis, anguste lanceolatis basi angustatis 
dentato-crenulatis ; ncrvatione brochidodroma ; nervo primario firmo ; nervis 
secundariis tenuibis, subarcuatis ramosis ; tertiariis dictyodromis, reticulo 
valde evoluto. 

0b8. — Closely allied to Elceodendron degener {FicuSy Unger, Eossile 
Elora von Sotzka) and only differing from it by the narrower lamina and 
a more developed network, represented in Eig. 6a, enlarged. The tertiary 
nerves are flexuous and anastomosing. Eclating to size and shape of leaf our 
fossil, Eig. 6, corresponds to the specimen of Elceodendron degener^ from 
Sotzka (loc. cit. PI. XXXIV, Eig. 1). 

Locality and Horizon. — Eox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmavillo (Vegetable Creek Town- 
ship); ironstone shale from Newer Leads (stanniferous), under basalt. 



ILIGINE^. 
Ilex Macleayana, sp. nov. 

Plate XIV, Figs. 11, 11a. 

Sp. Char. — I. foliis coriaceis, oblongo-ovatis, in petiolum angustatis, 
sparsim dentatis ; nervatione brochidodroma ; nervo primario distincto ; 
nervis secundariis subangulis acutis orientibus abbreviatis, ramosis, inter se 
conjunctis, ramis cum nervis tertiariis rete macrosynammatum prominens 
formantibus. 

Obs. — Corresponds in all its characters to Ilex berberidifolia, Heer, 
the network, being prominent and very similar to that of the latter, is 
represented in Eig. 11a, enlarged. The only marks of difference between the 
two species are, that the shape of the lamina of the above species is more 
oblong and the teeth of their borders less prominent than on the other. 

Locality and Horizon. — With the preceding species. 
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EEAMNE^. 

POMADERRIS BaNKSII, sp. tlOV. 
Plate XIV, Fig. 8 ; Plate XV, Figs. 1, 1a, and 2. 

Sp. Char. — P. foliis coriaceis, petiolatis, late lanceolatis ulrinque 
angustatis, margine undulatis vel subdentatis ; nervatione camptodroma ; 
nervo primario prominente ; nervis secundariis subangulis 40-50° orientibus, 
tenuibus, subarcuatis, marginem adscendentibus ; nervis tertiariis tenuissimis, 
valde approximatis flexuosis ramosis, transversim eonjunctis. 

Obs. — I place in this species three leaves figured in Pigs. 1, 2, and 
8, of the above plates. Although they are rather different in size, they agree 
with one another in shape and nervation so much that any separation into 
different species must be avoided. There exists a very distinguishing 
character which these leaf-fossils exhibit in regard to nervation. Their 
tertiary nerves run transverse to the leaf-axis, and are very fine, approximate, 
flexuous, and anastomosing. The camptodrome secondary nerves are curved 
along the margin. The shape of the leaf is oblong and the texture coriaceous. 
All these characters are due to the leaves of Rhamneae. As among the 
genera of this order Pomaderris contains species showing leaves most 
similar to those of our fossil, I do not think I am in error in ranging it in 
that genus, the more so as it belongs to the endemic Flora of Australia. 
Pomaderntea Panksii, mihi., is another plant with membranaceous leaves. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead, on Vegetable Creek Main Deep 
Lead, Emmaville (Vegetable Creek Township). 

BIOSME^. 
BoRONiA Harrisu, 8p. nov. 

Plate XIV, Figs. 18, 18a. 

Sp. Char. — B, foliis obovatis basi angustatis, apice acutis, serrulatis ; 
nervatione dictyodroma; nervo primario tenui, flexuoso infra apicem 
cvanescente ; nervis secundariis ramosissimis ; rete laxum formantibus. 

Obs.— A small fragment of a leafed branchlet. Its leaves are small, 
close together, and opposite. They are obovate, acute, narrowed into a very 
short petiole, and their borders minutely toothed towards the apices, whilst 
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in the other part of each leaf they remain entire. The nervation represented 
in Fig. 18a, enlarged, consists of a very thin primary nerve, and a few very 
fine secondary ones hranching into a lax meshed network. The former nerve 
is somewhat flexuous, and so much thinned near the apex that it is only 
visible there by the aid of a glass. It usually disappears before the apex is 
reached. 

This fossil plant is nearest to Boronia serrulata. Smith, living in 
Australia, but differs from it by the obovate leaves. In the latter character 
the fossil species approaches to Boronia crenulata, Smith, also living in 
Australia, but deviates from it by the acute apex and the toothed borders. 
According to these facts, our Boronia unites the characters of both living 
species abovenamed, and may be considered as their ancestor, notwith- 
standing their inhabiting different parts of Australia; the first-named is 
found in New South Wales, and the second in West Australia. 

Locality and Horizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship); ironstone shale from New Leads (stanniferous), under basalt. 

Baronia Hookeri, sp. nov. 

Plate XIV; Figs. 19, 19a and a 

Sp. Char. — B. foliis crassiusculis, impari-pinnatis, impresso-glanduloso- 
punctatis ; f oUolis obovatis vel oblongis, apice obtusiusculis, margine integer- 
rimis ; nervatione brochidodroma ; nervo primario distincto recto, excurrentc ; 
nervis secundariis angulo subrecto egredientibus, approximatis, subarcuatis ; 
nervis tertiariis rectangularibus, f urcatis vel simpUcibus ; recticulo parce 
evoluto. 

Obs. — The fossil here represented in Fig. 19 shows a part of a com- 
pound leaf, consisting of the terminal and one lateral leaflet, adhering to a 
small fragment of the rachis. The terminal leaflet is obovate, narrowed 
towards its base and rather obtuse at the apex. The lateral leaflet is oblong, 
and its apex is not preserved. The rachis is narrowly winged. All these 
parts, the leaflets and the rachis, are finely dotted. The dots, examined 
through a strong gLoss, turn out to be small, roundish oil receptacles 
(glandules), which are immersed in the thick coriaceous leaf -substance. The 
borders of the leaflets are untoothed. The nervation shows a straight, sharply 
prominent primary nerve and several bent approximate secondary ones 
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diverging from the primary at scarcely acute angles, and joined together by 
marginal loops. The tertiary nerves diverging and anastomosing in right 
angles, form a sparingly developed net, represented in Fig. 19a, magnified. 

The above distinguishing characters have indeed facilitated the deter- 
mination of this fossil, which might, perhaps, have proved difficult under 
other circumstances. There are only a few genera exhibiting leaves similar 
to the fossil, namely, Boronia^ Wemmanniay and Zanthoxylon. Weinmcmnia 
and Zanthoxylon possess no leaves bearing oil glandules. Zanthoxylon does 
not show any species possessing such small and coriaceous leaves like our 
fossil ; besides, we may take into consideration that this genus is wanting in 
the present Flora of Australia. Only Boronia remains, an Australian endemic 
genus in which types very similar to the fossil are to be found. I mention 
here only B. variabilis. Hook., B.paoralioides, De Cand., B. crassifolia, Barte., 
and B. alata, Smith. The two first named species have uni- or bi-jugate leaves, 
whilst B. crassifolia possesses bi-three-jugate, and B. alata five-jugate leaves. 
As at least one lateral leaflet and a considerable part of the rachis are wanting 
on our fossil, it is at present impossible to determine whether it originally 
possessed one or more pairs of leaflets. In order, therefore, to be enabled to 
point out the living species nearest related to the fossil, complete material 
must be at our command. 

Locality and Horizon. — ^Fox and Partridge's claim, between Kose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale from newer leads (stanniferous), under basalt. 



COMBBETACE^. 
Genua GETONITES. 

Oen. Char. — Calycis tubo cum ovario connate, brevissimo, limbo 
supero quinquepartito, piano, peraistente ; laciniis ovato-ellipticis, quinque- 
nerviis ; staminibus calycis laciniis multo brevioribus. 



Getonites Wilkinsoni, sp. nov. 

Plate XV, Figs. 11, lU, 12. 

Sp. Char. — G. calycis laciniis ovato-ellipticis, obtusiusculis, quinque- 
nerviis; foliis oblongo-ovatis, petiolatis, coriaceis, integernmis ; nervatione 
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camptodroma ; nervo primario valido apicem versus attenuate; nervis 
secundariis tenuibus, subangulis 56-60° orientibus, flexuosis, insequalibus, 
simplicibus vel ramosis ; nervis tertiariis e latere externo secundariorum sub 
angulis acutis exeuntibus, inter se conjunctis. 

Oba. — The calyx represented in Fig. 12 shows a five-sect limb, the 
segments of which exhibit a firmer scarious texture. The form of the 
segments is more elliptical than oval, scarcely narrowed towards its ends and 
somewhat obtuse at apex. The nervation consists of five longitudinal nerves. 
They send out other lateral anastomosing nerves at acute angles. The extreme 
longitudinal nerves are shorter than the others and close to the margin. The 
gynsBcium of the hermaphrodite flower is distinctly marked. The segments 
of the calyx are connate at their base with the gynsecium, on the periphery 
of which the basilar ends of the longitudinal nerves are still visible. Ovary 
is therefore inferum. The tube of the calyx is very short. The androecium 
shows some remains of the stamina. The latter are much shorter than the 
segments of the calyx, and at least double their number. 

The determination of the family to which the calyx now described 
belongs, presents no difficulties, but it was impossible to range it in a living 
genus of this family. B;especting the family, Ebenacese, Convolvulacese, 
and Combretaceae exhibit similar calyces, and some of them have been 
discovered in the Tertiary strata. But both the first and the second named 
family possess a free ovary, their calyx not being connate with it ; they cannot 
therefore come into consideration here. Only the third family remains, to 
which all the above-described characters of flower suit best. Amongst the 
genera of the Combretaceae only Oetonia seems to agree with our fossil. But 
on closer examination we find some distinguishing characters between both 
which are too important to allow of our being blind to their influence upon 
the determination of the genus. The calyx of Oetonia possesses a campanu- 
late limb exhibiting lanceolate three-nerved segments, whilst our fossil calyx 
shows a flat limb with shorter and broader five-nerved segments. Besides, 
its tube is much shorter than that of Oetonia. Therefore I think it better, 
in this case, to create a new genus which is closely allied to the one just 
named. 

I unite with the described calyx a leaf, represented in Fig. 11. Its 
texture is strikingly thick and firm. The petiole is 6 millimeters long and 4 
millimeters broad. The lamina is oblong-ovate, somewhat narrowed at the 
base, entire and recurved at the margin. The primary nerve is thick and 
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strong, straight, rapidly narrowed towards the apex. The camptodrome 
secondary nerres are comparatively thin, undulate, unequal in their length, 
simple or branched near the margin, and anastomosing. They diverge 
from the primary nerve at rather acute angles. The tertiary nerves are 
flexuous, ramous, and anastomosing, and diverge from the outer side of the 
secondary ones at acute angles. The network, represented in Pig. 11a, 
enlarged, shows meshes which are partly rhomboidal, partly irregularly edged. 

In regard to shape and nervation the above-described fossil leaf might, 
perhaps, be compared to species of Te^^minalia or Combretuniy but neither of 
these genera exhibits such a strikingly thick consistence of leaf. Although 
this fossil may best be ranged into the Combretaceae, no other living genus of 
that family can be found fit for its reception. It therefore seems to me that 
most of the arguments are in favour of classing our fossil in an extinct 
genus. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead, Vegetable Creek Main Deep Lead, 
Emmaville (Vegetable Creek Township). 



MYBTACEJS. 
Eucalyptus Mitchellii, sp. nov. 

Plate XV, Figs. 6-8, 7a and b. 

Sp. Char. — E. foliis coriaceis, petiolatis, lanceloatis vol lineari-lancco- 
latis, subfalcatis, basi attcnuatis, apice acuminatis, integerrimis ; nervatione 
rochidodroma ; nervo primario prominente; nervis secundariis subangulis 
60-60® orientibus, approximatis tenuibus, subflexuosis, arcubus laqueorum in 
nervum marginalem confluentibus inter se conjunctis ; nervis tertiariis c 
secundariis extus sub angulis acutis egredientibus ; reticulo microsynammato. 

Obs. — The fossil leaves represented in Eigs. 6, 7, and 8, doubtless 
belong to one and the same species. They are equal in texture, shape, and 
nervation, and only show fragments of different parts of leaf. The specimen, 
Pig. 7, exhibits the petiole and the rather narrowed base of leaf, and the 
specimen, Eig. 6, shows the lamina of the leaf to be lanceolate and falciform. 
The texture is coriaceous as the above-mentioned specimens, and that of Eig. 
8 indicate. Borders are untoothed. The nervation represented in Eig. 7a 
(enlarged), is well preserved on all specimens, and exactly shows the type of 
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the MyrtacesB, The primary nerve is prominent. The secondary nerves are 
t;hin, approximate^ somewhat flexuous, and joined together by a marginal 
nerve. The tertiary nerves join the secondary ones in a direction which is 
oblique to the axis of the leaf. The network consists of minute meshes. 
The well preserved specimens, Figs. 6 and 7, exhibits fine dots, equally spread 
over the lamina. When examined tlirough a strong glass they show them- 
selves to be the receptacles corresponding to the oil glandules due to the 
.leaves of Myrtaceae. 

A comparison of these fossils to the leaves of the recent Myrtaceae led 
me directly to the large genus Eucalyptus. E. rvdiSy Endl., and E. scabra, 
Dum., both living in Australia, possess leaves very similar to our fossils. 
Among the fossil species hitherto described, ours corresponds to Eucalyptus 
oceanica^ TJng., of the European Tertiary Flora. I will reserve the decision 
as to whether both species are to be united or not for future investigation. 

Locality and Sorizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Township) ; 
ironstone shale, from Newer Leads (stanniferous), under basalt. 

Eucalyptus DiBMENn, sp. nov. 

Plate XV, Figs. 9, 9a, 10. 

Sp. Char. — E. foliis coriaceis, petiolatis, lanceolatis, basi acutis, apice 
acuminatis, integerrimis ; nervatione brochidodroma ; nervo primario, promi- 
nente ; nervis secundariis subangulis 66-75° orientibus, valde approximatis 
fere congestis, tennibus, subrectis, nervo marginaU inter se conjunctis ; nervis 
tertiariis e secundariis extus angulis acutis egredientibus, abbreviatis. 

Obs. — ^The leaf is smaller and broader than that of the preceding 
species, not falciform and less narrowed at apex. Its most distinguishing 
character is that the secondary nerves are very close to one another, and that 
they quit the primary one at rather acute angles of divergence. From the 
close secondary nerves the tertiary ones are very much abbreviated, and the 
reticulation less developed (see Fig. 9a, magnified). Of the living species. 
Eucalyptus marginata^ Seib., and E. corymbosay Smith, correspond to our fossil, 
the first relattQg to form and texture, but the second to all the leaf characters. 

Locality and Sorizon. — Witherden's Tunnel, Two-mile, near Emmaville 
(Vegetable Creek Township), on Vegetable Creek Main Deep Lead ; brown 
carbonaceous clay, below basalt. 
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Eucalyptus Houtmanni, sp. nav. 

Plato XV, Figs. 3, 3a. 

Sp. Char. — E. foliis coriaceis, late lanceolatis, utrinque angustatis, 
integerrimis ; nervatione brochidodroma ; nervo primario firmo, prominente ; 
nervis secundariis subangulis 65-75^ oricntibus, approximatis, tenuibus, sub- 
flcxuosis, nervo marginali inter se conjunctis ; nervis tertiariis vix conspicuis. 

Oba. — Differs from the other Eucalypti described here by its larger and 
broader leaf. Beside?, this species deviates from Eucalyptus Mitchelli by 
the secondary nerves diverging at more obtuse angles, and from E. Diemenii 
by the more distant secondary nerves. The nervation is represented in Fig. 3a, 
enlarged. 

Corresponds to Eucalyptus Haidmgeri, Ett., of the European Tertiary 
Flora, and to E. rohustaj Smith, of the living Flora. 

Locality and Horizon. — With the preceding species. 



Eucalyptus Hayi, sp. nov. 

Plate XV, Figs. 4, 5, 5a. 

Sp. Char. — E. foliis coriaceis, petiolatis, lanceolatis, utrinque attenuatis, 
integerrimis ; nervatione brochidodroma ; nervis secundariis subangulis 30-40° 
orientibus, approximatis, tenuibus, flexuosis nervo marginali inter se con- 
junctis ; nervis tertiariis e secundariis extus angulis variis acutis obtusisque 
egredientibus, inter se conjunctis. 

Obs. — This species is different from the others here described in its 
secondary and tertiary nerves. The former are more flexuous, and diverge 
from the primary at more acute angles, the latter, varying in their angles of 
divergence, are unequal In their course, longitudinal and transversal inter- 
mixed, especially on the forepart of the leaf. The network partly preserved 
on the specimen, Fig. 5, is represented in Fig. 5a, slightly enlarged, and consists 
of irregularly-edged meshes. 

Of the living Eucalyptus^ E. resmifera^ Smith, and E. pilularis. 
Smith, show a striking similarity to the fossil in leaf -formation. 

Locality and Horizon. — With the preceding species. 
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Callistemophtllum Hackh, 8p. nov. 

Plate XV, Figs. 20, 20a. 

Sp. Char. — C. foliis subcoriaceis, lanceolato-linearibus, basin versus 
sensim attenuatis, margine integerrimis ; nervatione brochidodroma ; nervo 
primario distincto recto; nervis secundariis tenuissimis subangulis 15-25® 
orientibus, inter so remotis, fiexuosis, nervo marginali inter se conjunctis ; 
nervis tertiariis tenuissimis vix conspicuis. 

Oba. — A narrow, nearly linear leaf, gradually contracted towards the 
base. Its texture seems to be scarcely coriaceous. Its lamina shows 
numerous dots, which correspond to oil glandules. The primary nerve is 
comparatively thin. The secondary nerves being very fine, and somewhat 
undulate, 5 to 6 millimeters distant from one another, diverge at very acute 
angles. The marginal nerves, joining the secondary ones, are prominent. 
The tertiary nerves are scarcely discernible, and rather hidden by strongly 
prominent folds which have been accidentally produced in the stone after 
fossilization of the enclosed leaf. The glandules are, nevertheless, distinctly 
visible. (See Fig. 20a, enlarged.) Analogous leaves are to be found in the 
genera Callistemon^ Melaleuca^ and Eucalyptus ; for instance — Melaleuca 
lineariifolia. Smith, Eucalyptus amygdalina, LabilL, &c. Of the hitherto 
described fossil species of the Callistemophyllwn bilinicum, Ett., approaches 
nearest to our species. 

Locality and Horizon. — Fox and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship) ; ironstone shale in Newer Leads (stanniferous), below basalt. 



Callistemophyllum Beckeri, sp. nov. 

Plate XV, Figs. 17, 18. 

Sp. Char. — C. foliis coriaceis, lineari-lanceolatis, integerrimis ; nerva- 
tione brochidodroma ; nervo primario prominente ; nervis secundariis sub- 
angulis 25-35'' orientibus, approximatis, tenuibus, fiexuosis, ramosis, nervo 
marginali prominente inter se conjunctis; nervis tertiariis parce evolutis sub 
angulis variis exeuntibus. 

Obs. — Two leaves of this species lie before me, represented here in 
PI. XV, figs. 17 and 18. They are smaller than those of the other species 
of the above genus here described, but comparatively broader than that of 
the preceding one. The secondary nerves being fine, flexuous, and approxi- 
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mate, diverge from the primary one at pretty acute angles. Their marginal 
nerve is prominent. The tertiary nerves are at varying angles of divergence, 
but they quit the outer side of the secondary ones mostly at acute angles. 
The network being sparingly developed, is easily perceptible. The above- 
described species reminds us of Calliatenion speciosum, De Cand., and C. 
lanceolatum^ De Cand., of the present Flora of Australia, as it docs also of 
Calliateniophyllum melaleucmformey Ett., of the European Tertiary Elora. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay, from the Old Rose Valley Lead, on the Main Vegetable Creek 
Deep Lead, Emmaville (Vegetable Creek Township) • 

Callistemophyllum obliquum, «p. nw. 

Plate XV, Fig. 19. 

Sp. Char. — C. foliis coriaceis, lanceolatis, basi rotundato-obtuso 
obliquis, apice acuminatis, integerrimis ; nervationo brochidodroma ; nervo 
primario basi prominente; nervis secundariis subangulis 50-60® orientibus, 
approximatis, simplicibus subrectis, nervo marginali conjunctis; nervis 
tertiariis inconspicuis. 

Obs. — ^The leaf of this species, represented in Pig. 19, betrays a cori- 
aceous texture. It exhibits a lamina, being lanceolate and acuminate at apex. 
The base is broad, ovate, obtuse, and strikingly oblique. It seems that the 
fossil is somewhat displaced, notwithstanding the base appears, upon a close 
examination, to be originally inequilateral, and it is also not seldom to be 
found in Eucalyptm. The secondary nerves diverge from the primary one at 
less acute angles, and are less numerous than those of the two preceding 
species. The marginal nerve is very close to the margin. Excepting the 
character of the inequilateral shape, the leaves of Calliatemon marginatum^ 
De Cand., of Myrcia roatrata^ Mart., and of Nelitris paniculata, Lindl., are 
similar to the fossil. In the absence of the tertiary nerves, the latter living 
species agrees with our own. 

Locality and Horizon. — ^With the preceding species. 
Caxlistemophyllum Swindeni, ap. nov. 

Plate XV, Figs. 16, 16a. 

Sp. Char. — C. f oUis coriaceis, breviter lanceolatis, basi angustatis, apice 
acuminato-productis, margine integerrimis ; nervatione brochidodroma j nervo 
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primario basi prominente apicem yersus yalde attenuate ; nervis secundariis 
Bubangulis 56-66° orientibus, tenuibus, yalde approximatis, flexuosis, nervo 
marginali tenuissimo inter se conjunctis; nervis tertiariis tenuissimis die- 
^yodromis. 

Obs. — A coriaceous leaf varying from lanceolate to almost obovate and 
bearing a strikingly protruded apex. The primary nerve is only prominent 
at the base, being considerably thinned towards the apex of the leaf. The 
secondary nerves diverging at rather acute angles are flexuous, and united 
with one another by a very fine marginal nerve. The tertiary nerves dis- 
cernible only on a few spots of the leaf, produce a tender network which is 
represented in Fig. 16a, magnified. 

The leaves show a remarkable similarity to Callistemophyllum acumi- 
natum, Ett., of the Tertiary Flora of Leoben. The latter species exhibits 
secondary nerves diverging at more acute angles. 

Jjocality (md Horizon.— 'Fo^ and Partridge's claim, between Rose 
Valley and the Red Hill, 2 miles from Emmaville (Vegetable Creek Town- 
ship), ironstone shale from Newer Leads (stanniferous), under basalt. 

Myrtonium OBTUSifOLiUM, 8p. nov. 

Plate XIV, Fig. 20; Plate XV, Figs. 14, 15, 15a. 

Sp. Char. — M. foliis parvis, breviter petiolatis, coriaceis, ovatis vel 
ovato-oblongis, integerrimis, apice angustato obtusis ; nervatione brochido- 
droma; nervo primario distincto, nervis secundariis tenuissimis nervo marginali 
conjunctis ; tertiariis vix conspicuis. 

Oba. — ^A small leaf of a Myrtacese, which I shall now denominate 
Myrtonium, as the name Myrtophyllum already designates fossils pertaining 
to another genus. Our leaf is shortly petiolate, rather acute, or almost 
obtuse at its broad base, and narrowed towards its obtuse apex. The primary 
nerve is distinctly discernible, but the secondary ones and their joining 
marginal nerve, represented in Eig. 15a, magnified, are very fine. Only 
traces of tertiary nerves are perceptible, but their character is not distinguish- 
able. 

The fossil generally agrees with leaves of Myrtus and Myrcia. 

Locality and Horizon. — Between Hill and Watson's shafts in white 
pipeclay, from the Old Rose Valley Lead, on the Main Vegetable Creek Deep 
Lead, Emmaville (Vegetable Creek Township) . 
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Myetonium lanceolatum, 8p. nov. 

Plate XV, Figs. 13, 13a. 

Sp. Char. — ^M. foliis coriaceis, breviter petiolatis, lanceolatis, utrinque 
angustatis, margine revolutis, integerrimis ; nervatione brochidodroma; nervo 
primario prominente ; recto, nervis secundariis subangulis variis acutis egre* 
dientibus, approximatis, laqueos in nervum marginalem distinctum confluentes 
f ormantibus ; nervis tertiariis parce evolutis indistinctis. 

Obs. — Relating to its coriaceous texture, nervation and lanceolate 
lamina narrowing into a short petiole, especially respecting its recurved 
borders indicated by a corresponding thickened margin, this fossil resembles 
several forms of Myrtacese, which are mostly common to Leptospermvm and 
Melaleuca, whereas the secondary nerves are rather more numerous, and 
diverge at more obtuse angles than those of the just-mentioned genera. Pig. 
13a represents the nervation, showing the marginal nerve formed by connected 
secondary loops, as well as the dots which correspond to oil glandules. 

Looality and Horizon. — ^With the preceding species. 



FAJPILIONA CJEJE. 

DOLICHITES COEIACEUS, sp. nOV. 
Plate XV, Fig. 24. 

Sp. Char. — D. foliolis coriaceis, rotundato-ellipticis, inaequilateris, 
integerrimis; nervatione camptodroma; nervo primario valido ; nervis secun- 
dariis subangulis 50-60° orientibus, adscendentibus, inferioribus extus 
ramosis, reliquis simplicibus ; nervis tertiariis e latere extemo secundarioruin 
subangulis acutis exeuntibus, inter se conjunctis, basilarium prominentibus. 

Oba. — One can scarcely doubt that the leaf -fossil represented in Fig. 
24, is a leaflet of a Phaseolose. It betrays a coreaceous texture, and being 
roundish-elliptical and entire in shape, shows an inequilateral development. 
The primary nerve is strongly prominent and sends out strong secondary ones, 
which are curved along the margin, ramous at the base of the lamina, but 
simple in their other part. The tertiary nerves proceed from the outer side of 
the secondary ones at acute angles, and are almost transversely anastomosing. 
This fossil is strikingly similar to the rather large leaflets of Dolichites 
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maximu8f Ung., from the Fossil Flora of E/adoboj, but differs from the latter 
by its coriaceous texture, and the basilar secondary nerves producing less 
prominent tertiary ones. 

Locality and Sorizon. — ^Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead; 
brown carbonaceous clay, under basalt. 



Dalbergiophyllum affine, sp. nov. 

Plate XV, Figs. 21, 22. 

Sjp. Char. — D. foliolis breviter pctiolulatis ovatis, basi rotundatis, 
apicem versus angustatis; nervatione camptodroma; nervo primario basi 
prominente apicem versus valde attenuate; nervis secondariis tenuissimis, 
tertiariis inconspicuis. 

Obs. — ^The lealBet is shortly petiolated, ovate, and its texture more 
tender, almost membranous. The nervation shows a straight primary nerve, 
prominent only at its base, but rapidly thinned in its course, and very thin 
secondary nerves diverging at rather acute angles- 
Respecting its facies this leaflet closely approaches those of Dalhergia 
primcevay Ung., from the European Tertiary Flora. Whether Dalbergio- 
phyllum Diemenii {Dalhergia, Ett., Contributions, &c.. Part I, PI. VI, fig. 16), 
from the beds of Dalton, near Gunning, which also strongly resembles the 
Dalhergia primcBva, might be identical to the here described species or not, 
could only be positively determined if richer material were at our command. 

Locality and Sorizon. — Between Hill and Watson's shafts, in while 
pipeclay, from the Old Rose Valley Lead, on the Main Vegetable Creek 
Deep Lead, Emmaville (Vegetable Creek Township). 



C^SALJPINIE^. 
Cassia castanospermoides, ap. nov. 

Plate XV, Figs. 27, 28, and 28a. 

Sp. Char. — C. foliolis subcoriaceis, pctiolulatis, lanceolatis, basi acuta 
plus minusve insequalibus, apice acuminatis, margine integerrimis ; nervatione 
brochidodroma; nervo primario prominente; nervis secondariis tenuibus, sub- 
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angulis 60-60°, infimis subacutioribus orientibus, flexuosis arcuatis, ramosis ; 
nervis tertiariis angulis subrectis exeuntibus, subtilibus, flexuosis ramosis, 
dictyodromis ; rete enerrimo valde evoluto. 

Oba. — ^The leaves represented in Figs. 27 and 28 doubtlessly belong to 
the Leguminoseae. They are lanceolate, coriaceous, and oblique leaflets, and 
petiolate at base, acuminate and somewhat protruded at apex, and entire 
at margin. The petiolule is 6 millimeters long, and being somewhat thickened 
exhibits fine transverse wrinkles, like those of many Leguminoseae which 
possess larger leaflets. The nervation, well preserved on the specimen Fig. 
27, and represented in Fig. 28a, enlarged, shows a pretty strong and 
prominent primary nerve, and fine flexuous secondary ones, slightly curved 
towards the borders. Their angles of divergence are more acute near the 
base of the leaflet than in its other parts. The loops are rather approximate 
to the borders. The tertiary nerves being very tender, are short, flexuous, 
and ramous. Their angles of divergence are hardly acute. The tertiary net- 
work consisting of irregularly, edged meshes, encloses a very fine and minutely 
meshed quartemary one. 

B/Cspecting texture, shape, and some characters of nervation, the above- 
described leaflets are very similar to those of Castanospermum auatrale. Vent. 
Yet the leaflets of the latter species living in Australia deviate from the 
fossil ones by the following characters : — The base is roundly obtuse, not 
narrowed ; the petiolule is shorter ; the secondary nerves diverge near the 
base of the leaflets at more obtuse angles than in its other parts ; their loops 
are more distant from the borders, and bear some rows of meshes on their 
outer side ; finally the tertiary nerves proceed predominantly at acute angles, 
and are almost transversely anastomosing. Regarding these important 
marks of difference no reasonable conjecture can be offered as to the generic 
aflBnity of our fossils and Caatanospermum australe. Besides, it ought to be 
taken into consideration that the above-described fossil agrees better with 
Cassia than Castanosperfnum, except the Australian species of the former. 
Relating to comparison of the just mentioned fossil to similar ones of the 
hitherto known fossil floras. Cassia^ particularly C. phaseolites, Ung., of the 
European Tertiary Flora, have likewise been recognised as most approaching 
our fossil species. 

Locality and Horizon. — ^With the preceding species ; and Witherden's 
Tunnel, Two-mile, near Emmaville (Vegetable Creek Township), on Vegetable 
Creek Main Deep Lead. 

lla 67—88 2 B 
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Cassia phaseolitoides, sp. nop* 

Plate XV, Figs. 25, 26. 

Sp. Char. — C. foliolis coriaceis, petiolulatis (?), ovato-lanceolatis 
insequilateris, basi obtusis, apicem yersiis angustaitis, margine integerrimis ; 
nervatione brochidodroma ; nervo primario vaUdo ; nervis secnmdariis distinctis 
crebis parallelis, nervis tertiariis angulo acuto egredientibus. 

Obs. — This species, closely allied to the preceding one, diflPers from it 
by the following characters. The texture is firmer, the leaflets are somewhat 
broader, more inequilateral and obtuse at their base. The secondary nerves 
are numerous, parallel, and send out tertiary ones at acute angles of 
divergence. Our species is likewise related to Cassia phaseolitesj and differs 
from C. pseudophaseoliteSj Ett. an analogous species of the New Zealand 
Tertiary Flora, by a somewhat firmer texture and its nervation. 

Locality and Jffarizon. — Witherden's Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township), on Vegetable Creek Main Deep Lead; 
carbonaceous clay, under basalt. 



PODOGONIUM MACROCARPUM, Sp. flOV. 

Plate XV, Figs. 29, 29a, and 30. 

Sp. Char. — P. legumine elliptico, valvis post maturitatem usque ad 
basin angustatam dehiscentibus ; semini oblongo; foliolis oblongis apice 
productis; nervatione brochidodroma; nervo primario distincto; nervis 
secundariis subangulis 40-46°, inferioribus subacutioribus orientibus, tenuibus 
flexuosis; tertiariis subangulis variis acutis egredientibus, tenuissimis flexuosis 
ramosis. 

Obs. — ^The fossil, represented in Fig. 30, exhibits a dehiscent legume 
which most agrees with that of Fodogonium. It is elliptical, compressed, 
membranous, and opened along its length to its narrowed base. A flatly 
circumscribed, oblong-elliptical portion, doubtlessly indicating the space 
which might have been occupied by the only seed, is perceptible in its midst. 
The seed, which may have fallen out, must have been compressed like the 
fruit. Respecting shape, texture, and formation, the above-described legume 
perfectly resembles Podogonium^ and deviates only in size from the Fodogonium 
fruits hitherto known. It was attached to a pedicel ; but only a trace of it 
is to be seen, just sufficient to state its existence. 
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With this legume a small leaf, IHg. 29, has been found at Vegetable 
Creek, which, respecting form, texture, and nervation, most agrees with those 
of Podogonimn leaflets. It is oblong, and scarcely narrowed at apex. The 
primary nerve is percurrent and prominent. The secondary nerves are 
nimierous, fine, somewhat undulate, and the basilar ones diverging at more 
acute angles than the others. The tertiary nerves, being very fine and 
abbreviate, proceed at varying acute angles, and anastomose into a very 
tender but slightly developed net. Fig. 29a, enlarged. 

The leaflet of Podogonium Knorrii which Heer has figured in his 
Tcrtiaxflora der Schweiz (vol. Ill, PI. CXXXVI, fig. 2), exhibiting a rather 
protruded apex, agrees best with the above-described one. The latter is 
different from the former only by its secondary nerves being a little more 
distant. The basilar ones are barely twice as long as the others. 

Locality and Horizon. — Between Hill and Watson's shafts, in white 
pipeclay. Old Rose Valley Lead, on Main Vegetable Creek Deep Lead, 
Emmaville (Vegetable Creek Township). 



COPAIFEEA AUSTBALIENSIS, fip. nOV. 
Plate XV. Figs. 23, 23a. 

Sp. Char. — C. foliolis coriaceis, brevissime petiolulatis (?), ovato- 
oblongis insequilateris, basi rotundata obliquis, apice acutis ; nervationo camp- 
todroma ; nervo primario prominente, recto, excurrente ; nervis secundariis 
angulis acutis variis egredientibus tenuibus, adscendentibus ; nervis tertiariis 
tenuissimis dictyodromis ; rete subtilissimo valde evoluto ; maculis minimis 
sequalibus. 

Obs. — The existence of the American genus Copaifera in the Tertiary 
Flora of Europe is proved by legumes and leaflets discovered in the Tertiary 
strata. It is very probable that this genus is present in the Tertiary Flora of 
Australia. There lie indeed only leaflets before us, upon which that pro- 
bability is based ; but the leaflets of Copaifera are characterised by such 
striking features that at least the hitherto known living species may be safely 
distinguished from those of other genera. The fossil represented in Fig. 23 
corresponds almost perfectly to those of the Radoboj Flora, referred to a 
legumen of Copaifera and denominated C. radobojana by linger (see Sylloge 
Plant. Foss., ii, PI. XI, figs. 4-9). Whilst the most minute-meshed network. 
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particularly characterising the leaflets of Copaiferay is not preserved on the 
fossil of Radoboj, it is distinctly perceptible on the leaflets of the Austra- 
lian species, and represented in Fig. 23a, enlarged. The leaflet above 
described differs from those of the Radoboj leaflets by its more oblong shape. 

Locality and Horizon. — ^Witherden*s Tunnel, Two-mile, near Emma- 
ville (Vegetable Creek Township) ; brown carbonaceous clay, under basalt. 



PLANTS INCERTJJ SEDIS. 

Genua SAPINDOSTROBUS. 

Gen. Char. — Strobili brevi cylindrici squamae plurcs, axi spiraliter 
insertae, imbricata^, oblongse obtusse, marginem versus vix attenuatae, persis- 
tentes. 

Sapindosteobus dubius, sp. nov. 

Plate XV., Fig. 38. 

Sp. Char. — S. strobilis circ. 3^*^ longis et 1^"^ latis, squamis lignes- 
centi-coriaceis, basem versus sensim minoribus. 

Obs. — ^The only specimen here figured, an opened cone, which unfor- 
tunately is imperfectly preserved, lays before me. It is short, bears almost 
the f acies of a small cone of the Pinus group Picea or LariXy but differs from 
them by its scales. They are oblong, obscurely ribbed-striate, and scarcely 
thinned at their margin ; texture is more ligneous than coriaceous. Respect- 
ing its other characters, the cone seems to be related in some degree to those 
of the sub-genus Sapinus. The classification of this fossil still being doubt* 
f ul, may be pointed out by future investigations when they might be based 
upon a more complete material. 

Locality and Sorizon. — ^With the preceding species. 

Carpolithes amaranthaceus, sp. nov. 

Plate XV, Figs. 31, 32, 32a. 

Sp. Char. — C. fructu utriculiforme, ovato-elliptico, utrinque obtuso, 
tenuiter rugoso, supra medium circumscisso, operculo laevi. 

Ob8. — ^The fruit represented in Figs. 31 and 32 in natural size, and in 
Fig. 32, magnified, is oval-elliptical, roundly obtuse at its ends, finely 
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wrinkled on its surface, and above its middle circumscissile. The operculum 
is smooth. This fruit resembles those of several Amaranthacese, which are 
operculate. 

Locality and Horizon. — Newstead, near Elsmore; in concretionary 
ironstone (earthy limonite), associated with basalt. 

Carpolithes pygeoides, 8p. nov. 

Plate XV, Fig. 33. 

Sp. Char. — C. fructu transverse oblongo, subreniformi, medio con- 
tracto, superficie tenuissime granuloso. 

Ob8. — A transversely oblong fruit, being somewhat contracted at its 
middle, and consequently almost reniform. The surface is finely granulous. 
This fossil reminds us of the fruit-stone of Pygeum^ a genus of the Amygdalea3 
inhabiting tropical Asia. 

Locality and Horizon. — With the preceding species. 

CaEPOLITHES MOBISONIiBFORMIS, 8p. nOV. 

Plate XV, Figs. 34, 35. 

Sp. Char. — C. seminibus (?) compresso-reniformibus, Isevibus. 

Obs. — ^A peculiar fruit being compressed-reniform. It offers some 
likeness to the seeds of Moriaonia which are embedded in the pulp of a bacca. 
Its surface is perfectly smooth. Morisonia is one of the Capparidese inhabiting 
the Antilles. 

Locality and Horizon. — ^With the preceding species. 



Carpolithes wetherellioides, sp. nov. 

Plate XV, Figs. 36, 37. 

Sp. Char. — C. fructu 7-loculari, subgloboso, circa S""" lato. 

Obs. — ^A fruit somewhat compressed from the surface, orbicular in its 
transverse section, containing seven cells. It shows some resemblance to 
Wetherellia, but it is much smaller than the fruits of the latter genus of the 
Eocene Flora of Sheppey. Fig. 36 represents the side view, and Fig. 37 the 
end view of the fruit. 

Locality and Horizon. — ^With the preceding species. 
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[IV. - STRATIGRAPHICAL NOTES ON THE LOCALITIES 
MENTIONED IN THE SECOND PART OF THIS WORK. 



In Baron von Ettingshausen's original Memoir, most of the species from 
the New England district are quoted as from " Vegetable Creek." As a 
matter of fact, the specimens in question were collected imder the imme- 
diate superintendence of the Government Greologist, and Mr. Geological- 
surveyor T. W. E. David, B.A., &c., from three localities in that district, 
and representing two distinct horizons. In the hurry attending the despatch 
of the collection to Graz, the necessity of providing Baron von Ettings- 
l^ausen with this information appears to have been overlooked. The publi- 
cation, however, of Mr. David's " Geology of the Vegetable Creek Tin-mining 
District,"* not to speak of the desirability of referring the plant remains 
to their correct horizons in the series, renders it imperative that some more 
extended and definite information than " Vegetable Creek" simply, should 
be added. 

With regard to the general geology of the Vegetable Creek District, 
Mr. David remarks, " During the greater part of that vast period of timet the 
surface of the land was being slowly broken up, and worn down by the action 
of rain, frost, sunshine, vegetation, and perhaps marine erosion, until a land 
surface was evolved, which in its broad features resembled the present. Vast 
thicknesses of sedimentary material having been removed by these means, the 
underlying crystalline rocks were laid bare, and, erosion proceeding still 
further, the crystalline rocks themselves and their metalliferous veins became 
disintegrated, and their materials transported and redistributed by water. 

The intensely worn surfaces of the pebbles in this gravel, and 

the fact that only the hardest and most indestructible minerals, as quartz, 
tin-stone, and gem-stones, &c., have survived in them, shows that they must 

have been subjected to a long process of battering and bruising 

The only power in Nature capable of doing such a work is the sea, where it 

* Geology of the Vegetable Creek Tin-mining Field, New England District, New South Wales, with maps 
and sections (Department of Mines, Geologici^ Survey of New South Wales), pp. 10 and 169, 4to, Sydney, 1887. 
t Praetertiary. 
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breaks on a rocky coaat. These Tertiary gravels are, therefore, probably of 

marine origin As the land continued to rise, the sea would recede 

further west; and the rivers being increased in size and power, subaerial 
degradation would proceed more rapidly. The channels of the rivers would 
be continually deepened, and the whole surface of the land gradually lowered 

to adapt itself to the increasing fall of the rivers What was the 

exact configuration of the coimtry at the time of the first outbreak of the 
basalt lavas geological evidence fails to tell. That part only which has been 
sealed up under the lava sheets has been preserved to the present day, and its 
shape is being gradually restored by the workings on the * deep leads.' The 
results of these subterranean explorations tend to show that most of the country 
now covered by lava sheets, and forming in places main lines of water-parting, 
was at that time near to, or part of the principal drainage channels, and that 
the trend or fall of these old rivers agreed approximately with that of their 
nearest modem equivalents .... The flora of the period, to judge 
from the number and variety of leaves entombed in the Eocene pipeclays, was 
rich and diversified. The fossils are chiefly leaves of herbs, trees, and ferns, 

some having fruit, and a blossom delicately preserved At a time 

then when the physical features of the country were somewhat similar to 
what they are now, and its surface, probably some 20 or so feet higher than 
at present, was covered with an Eocene flora, volcanic energy revealed itseK in 
the first eruptions of basalt. The hard rocks of the quartz-porphyry, f elstone, 
and granite, were rent open ; and, where the volcanic forces became central- 
ised, small cones were thrown up composed of comminuted fragments of the 
underlying rock and scoriaceous basalt. The lava emanating from these 
centres poured into the valleys in streams from 100 to 200 feet thick, flowing 
for a distance of from 6 to 12 miles. Dispossessed of their old beds, the creeks 
and rivers had to wear for themselves fi;esh channels, either down the centre 

of the lava stream, or along one or both of its margins That the 

volcanic activity was prolonged for a vast space of time is proved by the 
extent of denudation which has taken place between the older flows of lava 
and the newer. The amount of this can be measured at the upper end of the 

Vegetable Creek Deep Lead, at Rose VaUey The section at 

GriflSlths and Fox's shafts shows that a watercourse has cut through one or 
more flows of basalt, altogether to a depth of about 60 feet. Then succeeded 
another flow of basalt, which buried the second channel to a depth of 100 feet. 
. • . . Powerful streams must have flowed in places over the surface of 
the basalt, long after its consolidation, as evinced by the coarse Pliocene 
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gravel. .... This gravel is, rougUy, about 1 50 feet above the Severn 

River These patches of Pliocene river gravel show that at the 

close of the tertiary volcanic period the outpouring of the lava streams by 
filling up the valleys had locally raised the level of the drainage channels.''* 

By far the largest number of the plants were obtained from the Old 
Rose Valley Lead, between Hill and Watson's shafts, a tributary of the Main 
Vegetable Creek Deep Lead. They occur in a white pipeclay, forming the 
overburden of the stanniferous wash-dirt. This bed is again overlain by a 
considerable thickness of basalt, a portion of the older flow which has more 
or less filled the former channel of Vegetable Creek. The species found in 
this bed are the following : — 

Filicea Pteris Torresii, Ett. 

Lygodium Strzeleckii, Elt. 

Cycad€(B Anomozamites Muelleri, Ett. 

Coniferce Callitris prisca, Ett. 

Heterocladiscos thujoides, Ett. 

A Uetinece Sequoia australiensis, Ett. 

Dammara intermedia, Ett. 

„ podozamioides, Ett. 
Palaeocladus cuneif ormis, Ett. 
Phyllocladus asplenioides, Ett. 

Graminece Poacites australis, Ett. 

Bambusites arthrostylinus, Ett. 

CamarinecB Casuarina Cookii, Ett. 

Cupulifer(B Quercus Greyi, Ett. 

„ hapaloneuron, Ett. 
„ Blamingii, Ett. 
Dryophyllum Howitti, Ett. 
Pagus celastrifolia, Ett. 
„ Hookeri, Ett. 

More(B Picus Burkei, Ett. 

„ Gidleyi, Ett. 
„ Solanderi, Ett. 
„ Phillipsii, Ett. 
„ Willsii, Ett. 
Artocarpece , Artocarpidium Gregory!, Ett. 

♦ Loc. cU,, pp. 58-62. 
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LaurinecB Sassafras Lesqucreuxii, Ett. 

Santalacetv Santalum Frazeri, Mi. 

Proteacece Persoonia Murrayi, Ett. 

Grevillea Wentworthi, Ett. 
Pthopala sapindifolia, Ett. 

„ Parry i, Ett. 
Lomatia Brownii, Ett. 

„ castaneaefolia, Ett. 
„ Evansii, Ett. 
Banksia Lawsoni, Ett. 
„ Hovelli, Ett. 
myricaefolia, Ett. 
lancifolia, Ett. 
„ Blaxlandi, Ett. 
„ Campbelli, Ett. 
Dryandra prsBformosa, Ett. 
„ Benthami, Ett. 

Aaperifolicc Trachyphyllum myosotinum, Ett. 

„ obtusum, Ett. 

Araliacece Aralia Preelingii, Ett. 

„ prisca, Ett. 

„ Oxleyi, Ett. 
A cerinem Acer subproductum, Ett. 

Celastnnece Celastrus praeeuropoeus, Ett. 

prseelsenus, Ett. 

Lefroyi, Ett. 

lihamne<B Pomaderris Banksii, Elt. 

Combretace<B Gctonites Wilkinsoni, Ett. 

Myrtacece Callistemophyllum Beckeri, Ett. 

„ ^bliquum, Ett. 

Myrtonium obtusifolium, Elt. 
„ lanqcolatum, Elt. 

FapilionacecB Dalbergopliyllum affiue, Elt. 

Cccsalpinea Cassia castanospermoides, Ett. 

Podogonium macrocarpum, Ett. 

Very different is the lithological character of the fossilif crous deposit at 
Witherden's Tunnel (portion 50, Parish of Hamilton), at the Two-mile, near 

llo 67—88 2 c 
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Emmaville. Here it consists of a dark brown, fine, sandy, carbonaceous clay. 
The shaft in connection with the tunnel passed through the older basalt into 
the stanniferous wash, but was never bottomed. The fact, however, of passing 
through this flow leaves little doubt that the plant bed occupies a similar 
stratigraphical horizon to the pipeclay at Hill and Watson's. The following 
plants characterise this stratum : — 

AbietinecB Pseudopinus Wilkinsoni, Mt. 

TaxinecB Podocarpus prsecupressina, Ett. 

Dacrydium cupressinoides, Ett. 

MyricecB Myrica pseudosalix, Ett. 

CupulifercB Quercus Austini, Ett. 

„ Hartogi, Ett. 
„ Darwinii, Ett. 

Edelii, Ett. 
„ Dampieri, Ett. 
Pagus Muelleri, Ett. 
„ Benthami, Ett. 

UlmacetB Uhnophyllum oblongum, Ett. 

MonimiacecB Monimea vestita, Ett. 

Laurinece Cinnamomum polymorphoides, Mc Coy. 

„ Nuytsii, Ett. 

Diemenia speciosa, Ett. 

ProteacecB Hakea Duttoni, Ett. 

OleacecB Olea Macintyrei, Ett. 

Apocynacece Apocynophyllum Elingii, Ett. 

Mackinlayi, Ett. 
crassum, Ett. 
Apocynocarpum sulcatum, Ett. 

Sapotacece Sapotacitcs Porresti, Ett. 

SaxifragacecB Ccratopetalum Macdonaldii, Ett. 

„ Gilesii, Ett. 

TilictcecB Elaeocarpus Muelleri, Ett. 

MalpighiacecB Banisterophyllum australiense, Ett. 

MyrtacecB Eucalyptus Diemenii, Ett. 

Houtmanni, Ett. 
Hayi, Ett. 
Papilionace(B DoUchites coriaceus, ^^^. 
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CasalpinecB Cassea castanospermoidesj ML 

yf phaseolitoides, JElt. 
Copaif era australiensis, JStt. 
IncertcB Sedia Sapindostrobus dubius, Ett. 

The leaves obtained at Fox and Partridge's are from a shallow lead 
forming a part of the newer series of leads between the Rose Valley and the 
Red Hill, 2 miles from EmmaviUe. The matrix is a shaly ironstone, 
reposing in an old valley on the denuded sides of the older and newer basalt, 
perhaps even entirely on the former. The depth of sinking varied from 
30 to 50 feet, the strata passed through being a mixture of volcanic dust, 
clay, and sand. The plant remains were accompanied by those of insects, 
some of the specimens being in a fair state of preservation. The flora of this 
deposit is as follows : — 

TaametB Oinkgocladus australiensis, JEtt 

MyricetB Myrica Konincki, j&W. 

Betulace(B Alnus Maccoyi, j&i^^. 

Monimiaceca Hedycarya Wickhami, ML 

LaurinecB Laurus australiensis, JE^i^^. 

FroteacecB Lomatia Finnisii, ^if^. 

„ Gtoyderi, JElt. 

Myrm/necB Myrsine Stokesii, Ett. 

SapmdacetB Sapindus Gk)ssei, EtL 

CelastrmecB Elseodendron subdegener, Ett. 

llicine(B Ilex Macleayana, ^i?^. 

JDiosmea Boronia Harrisii, j&^<. 

„ Hookeri, Ett. 

MyrtacecB Eucalyptus Mitchellii, Ett. 

Callistemophyllum Hackii, Ett. 
„ Swindeni, Ett. 

In the outlying district of Wellington Vale, to the north-east of 
Vegetable Creek, two flows of basalt are known to overlie two corresponding 
leads.* " Both flows have a meridional trend, and the lava streams probably 
emanated from the stunted lava cones at the north-east end of the parish of 
Wellington Vale. The thickness of the upper sheet near this point cannot 
be less than between 200 and 250 feet, and that of the lower sheet about 100 

• David, loc, cU,t p. 108. 
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feet." Amongst the strata struck in Bates* shaft, portion 170, Wellington 
Vale, was an indurated carbonaceous shale with leaves forming a part of the 
upper lead. The leaves are referable to a sapindaceous plant : — 

CUPANITES SeLWYNI, Mt. 

A branch of the Rocky Creek Lead known as the Gem Lead, in the 
Parish of Lome, has to some extent yielded fossil leaves. The alluvial 
matter consists of pipeclay, associated with magnesite, and overlying well- 
worn quartz sand, and small pebbles of quartz-porphyry. In the pipeclay 
a graminacious plant is found, called by Ettingshausen — 

Bambusites arthrostylinus, Elt. 

Professor Ettingshausen includes the whole of the plants under the 
general term Eocene ; but it must be borne in mind that great changes took 
place between the deposition of the two f ossiliferous deposits represented by 
the pipeclay of the Old Rose Valley Lead and the bed cut in Witherden's 
Tunnel on the one hand, and that found at the much higher level in Pox 
and Partridge's workings, between Rose Valley and the Red Hill, on the 
other. The lowest drifts represented by the former were covered with a 
considerable thickness of the older dark green dense basalt, and then the 
flow denuded into deep valleys. A second flow of basalt then took place in 
what is now the neighbourhood of Pox's shaft, covering up the denuded 
surface of the older. Both these lava flows were in their turn excavated, and 
the newer drifts laid down in the valleys thus formed. It will be seen from 
this that between the times at which the two floras grew, no less than five 
distinct geological changes took place. These phenomena are excellently 
shown on Section 2, Vegetable Creek Deep Lead, attached to Mr. David's 
work previously referred to. 

Very little stratigraphical information is to hand respecting the other 
localities mentioned in the Second Part of this Memoir. At Newstead, near 
Elsmore, and on the Macintyre River, near Inverell, plant remains, and seeds 
accompanied by fresh-water shells, occur in a concretionary ironstone, 
apparently an earthy limonite, overlaid by basalt. The species are the 
f oUomng : — 

ApetalcB Piper Peistmanteli, Elt. 

MyricecB Myrica Konincki, EH. 
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BelulacecB Alnus Maccoyi, Mt. 

CupuUfera Quercus Darwini, Mt. 

Fagus Benthami, Mt. 

ArtocarpecB Artocarpedium Gregorii, ML 

LaurienecB Cinnamomum Leichhardtii, Ett. 

Diamenia speciosa, Ett. 

AraliacecB Aralia elsmoreana, Ett. 

TiliacecB Elseocarpus Muelleri, Elt. 

AcervinecB Acer subintegrilobum, Ett. 

,, subproductum, Ett. 

MalpighiacecB Malpighiastrum Babbagei, Elt. 

SapindacecB Sapindus Gossei, Ett. 

InsertcB sedis Carpolithes amaranthaceus, Ett. 

pygeoides, Ett. 
morisonifleformis, Ett. 
„ wetlierellioides, Elt. 



a 
a 



In the same neighbourhood, at Tingha, leaves are found in a carbon- 
aceous clay in Watson's Starlight Claim, forming part of a deep lead under 
a basalt sheet. The position of this deposit, as compared with those of 
Vegetable Creek, has not been determined. The following are the species: — 

AhietinecB Pseudopinus Wilkinsoni, Ett. 

„ Sequoia australiensis, Elt. 

Taxine(e Dacrydium cupressinoides, Ett. 

CupulifercB Quercus Konincki, Ett. 

ApocynacecB Apocynophyllum Warburtoni, Elt. 

R. ETHERIDGE, Jnr.] 
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